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Introduction
The National Institute of Population and Social 
Security Research in Japan announced the “Popu-
lation Projections for Japan” in December 2006, 
based on the results of the 2005 Population Cen-
sus. The Population Projections for Japan attempt 
to project various key changes in the demographic 
structure, such as the population size and age-
sex structure of Japan into the future, based on 
assumptions on future Japanese fertility and 
mortality rates, as well as international migration 
levels. The results of these projections, as well as 
the method of projections, basic data and so on, 
are explained in published report (NIPSSR 2007, 
Kaneko et al. 2008). To supplement the report, 
the present article contains various commentaries 
and explications believed to be useful when utiliz-
ing the population projections. The objective of 
this supplement is to contribute to providing the 
accountability that is required of official popula-
tion projections for the public and policy makers 
so that it will result in the projections being used 
more widely, and being utilized to a greater extent 
as basic information resources for working toward 
a better society in the future.

1. Basic Nature of Population Projections and 
Their Interpretations

(1) Outline of “Population Projections for 
Japan”

The National Institute of Population and Social 
Security Research (formerly Institute of Popu-
lation Problems) has been projecting future 
population developments in Japan in response 
to requests from various parties since before the 
Second World War. After the war, it has been mak-
ing projections regularly since 1955. Recently, in 
particular, it has been making projections of the 
total population living in Japan, population distri-
bution by prefecture, the number of households 
and other indexes every 5 years, in synch with the 
public announcement of the Population Census. In 
December 2006, it announced its newest contribu-
tion, “Population Projections for Japan (December 
2006),” the 13th Population Projections study of 
the total population development published since 

the Second World War.1

The report “Population Projections for 
Japan” has so far served as a baseline for various 
socio-economic plans, most notably in the design 
of the government’s social security systems. The 
projections are also used as fundamental figures 
in a wide range of applications, including projec-
tions of regional population distributions such as 
the aforementioned prefectural population projec-
tions, projections of labor force as well as popu-
lation continuing their education and enrolling in 
schools, projections of the number of households, 
projections of population groups eligible for cer-
tain welfare measures and more.

The framework of the projections can be 
summarized as follows. First of all, the projections 
cover the total population living in Japan, includ-
ing non-Japanese residents. This definition is the 
same as the one used by the Population Census of 
Japan. The period of projection is 50 years, from 
2006 to 2055, with the 2005 Population Census as 
the starting point (jump off population), project-
ing the population as of October 1 for each year. 
Note that the projections also calculate and report 
longer-term projections up to 2105 (as of Octo-
ber 1 for each year), setting vital rates and other 
assumed values after 2056 constant, to be used as 
references for analyses of long-term population 
development.

The method of projection is as follows: 
assumptions are made by age for population pro-
cess components such as birth, death, and inter-
national migration, and population by sex and 
age in the future is projected through the cohort 
component method. Assumptions are made based 
on actual statistics for each component through 
the demographic-projective method. For further 
details, refer to NIPSSR 2007, and Kaneko et al. 
2008, as well as Section 3 of this article, “Com-
mentary on Assumptions.”

(2) Basic Nature of Population Projections
1) Requirements for Official Projections
One of the first questions to be considered is, what 
are population projections2 actually? As explained 
above, the “Population Projections for Japan” 
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attempts to project various changes in the demo-
graphic structure, such as population size and 
age composition by sex, into the future based on 
assumptions on future Japanese fertility and mor-
tality rates, as well as international migration lev-
els. These projections are used in a wide range of 
applications, most typically as a baseline for plan-
ning various systems and measures by the national 
and regional governments. For this reason, they 
can be expected to be used for a variety of pur-
poses, and it is not desirable if the projections have 
been created with particular intentions or perspec-
tives in mind. That is, the greatest possible degree 
of objectivity and neutrality is required for official 
projections in order to eliminate arbitrariness and 
bias as much as possible.

How can objective and neutral projections 
be achieved, then? To put it in simple terms, it 
is necessary to use accurate actual statistics and 
make projections using a scientific methodology 
in order to achieve such projections. Clearly, the 
most objective projections at any given point in 
time can be achieved if the best data is used in 
combination with the best methodologies cur-
rently available. In order to make such projections, 
it is necessary to apply expert knowledge firmly 
rooted in the global perspective; yet, at the same 
time, it is equally necessary to be able to execute 
accountability to accurately convey the projection 
results and the basis on which they are grounded 
to the people who will be making use of them. 
Making sure to satisfy both these requirements is 
considered to be a major criterion when making 
official projections.

2) Population Projections as Prediction
Some might argue that the most important qual-
ity of population projections is that they “turn 
out to be true.” If the population projections that 
serve as a baseline for planning the future social 
economy turn out to be wrong, it may result in 
wrong choices being made by the decision mak-
ers. For this reason, one might say that population 
projections should always be aimed at making the 
most correct guess of the future possible at any 
given time. This is a natural way of thinking, but 
it requires further consideration before it can be 
taken as a guiding principle for making projections 
in general. In order to discuss this point, it is first 
necessary to touch upon the subject of prediction 
in the context of social science.

Making “predictions” of population changes 
and other phenomena covered by social science is 
different from trying to foretell the future, which is 
known as forecasting. Unlike the orbit of a celes-
tial body or the weather, a socio-economy changes 

continually due to the actions of humans within it, 
and thus such a thing as a pre-determined future at 
the present time simply does not exist. As a conse-
quence, no scientific method that would allow one 
to correctly predict the future exists, either. That is 
to say, there are an infinite number of possibilities 
for future socio-economic developments depend-
ing on our future actions, and projecting such 
future developments is inherently different from 
the statistical estimation of the mean of some vari-
ables based on data samples. Namely, it is wrong 
to say that the true values to be projected are 
unknown; these values simply do not exist (yet). 
In particular, we humans often act consciously in 
such a way as to prevent undesirable projections 
from coming true. 

Therefore, in general, the role of scientific 
prediction in the context of social science is not 
to foretell the future as such. Instead, the aim is 
to show what can happen in the future, based on 
scientifically reasonable premises. The exact same 
thing can be said for the population projections 
considered here as well. In this case, the current 
situations and trends of the events affecting popu-
lation movement (birth, death and migration) are 
analyzed and used as premises for the projections.

3) Population Projections as Projection
Incidentally, countries worldwide use the term 
“projection” to formally refer to their population 
projections. Literally, this word means to clarify 
details of a small object at hand under scrutiny, illu-
minating it and projecting it onto a screen in front 
to obtain an enlarged view. Figuratively speaking, 
population projections can thus be understood as 
actions undertaken to closely study signs hidden 
in the most recent population movement in detail 
by projecting and enlarging them onto the screen 
called the future. As a matter of fact, in the “Popu-
lation Projections for Japan” as well, assumed 
values are obtained by understanding the details 
of the current conditions and trends of population 
movement through analysis of actual statistics and 
projecting them toward the future. The figures in 
the “Population Projections for Japan” have been 
calculated based on such assumed values. Thus, 
it is safe to say that the “Population Projections 
for Japan” indicates the image of the population 
that may come to exist if our country continues to 
progress in the direction we are currently heading, 
which in turn may be used as a basis of reference 
when considering our actions toward the various 
future possibilities. Moreover, if the actual popu-
lation developments are measured and start to 
show a course deviating from the population pro-
jections, the situation must clearly have changed 
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in some way compared to when the projection was 
made, for instance due to new effects that have not 
been included in the premises or acceleration or 
deceleration of already observed trends. Actually, 
detecting such changes as they occur is another 
important role of population projections.3

4) Interpretation of Official Projections
So far, this report has discussed the difference 
between straightforward prediction of the future 
(forecast) and projections based on certain 
assumptions. Considering these differences, is it 
even possible to use population projections as pre-
diction, then? Actually, it all depends on how the 
premises (assumptions) on which the projections 
are based are interpreted. That is, if the premises 
can be acknowledged as prediction, then the con-
sequent population projections are also prediction. 
Conversely, if the premises are nothing more than 
hypotheses, then the resulting population projec-
tions must be considered as hypothetical as well. 
Thus, the true issue is what premises should be 
made when estimating the future population of 
Japan.

It is safe to say that premises other than those 
based on accurate actual statistics must necessar-
ily contain arbitrariness in one form or the other, 
and this arbitrariness will carry over to the final 
analysis. It can also be said that among the differ-
ent methods of setting assumptions based on actual 
statistics, the method of projecting the trends of 
demographic fluctuation factors into the future is 
the most natural, and thus a very objective way of 
setting assumptions. The “Population Projections 
for Japan” are also conducted based on this phi-
losophy. The current social science does not have 
any desirable standards whose degree of objectiv-
ity exceeds the objectivity of the method used in 
“prediction” of population described above either. 
Therefore, the “Population Projections for Japan” 
are 2-faceted; on one hand they provide a “frozen 
image” of the population with fixed prior condi-
tions, i.e., the population develops in the direction 
indicated by current actual statistics as is, yet on 
the other hand they illustrate the most objective 
image of the future population that can be obtained 
at the current moment.

5) Relationships with Dynamic States of Social 
Economy

In population projections, so-called demographic 
variables such as fertility rates, mortality rates 
and migration rates only are used as assumptions. 
The question is, is it all right to ignore economic 
fluctuations, changes in people’s awareness and 
so on in doing so? In other words, what are the 

relationships between socio-economic dynamics 
and population projections? In this regard, it is 
wrong to say that the “Population Projections for 
Japan” does not reflect socio-economic dynam-
ics. The assumed future developments of the 
vital events (deaths, births and migration), based 
on which the population projections are made, 
are themselves projections based on their actual 
developments, and these actual developments are 
data that already reflect changes in socio-economic 
environments. Therefore, results obtained by pro-
jecting such data can still be said to reflect some 
changes in socio-economic environments.

However, is it possible to incorporate eco-
nomic fluctuations and changes of public aware-
ness more explicitly, rather than through such 
indirect ways of reflection? The answer is that this 
is not practiced in existing official projections for 
three main reasons. Firstly, since it is not possible 
to incorporate all the numerous socio-economic 
factors that might have an impact on the future 
demographics, it becomes necessary to pick out 
certain factors and discard others. Clearly, such a 
selection of factors is necessarily subjective, and 
the arbitrariness caused by this conflicts with the 
principles of objectivity and neutrality, which are 
required of official population projections. Sec-
ondly, no sufficiently universal quantitative model 
linking the vital events and any socio-economic 
variables has been established so far. Thus, using a 
model that is known to be insufficient will increase 
the uncertainty of the projections. Thirdly, in order 
to reflect socio-economic changes in the projected 
population changes, it is necessary to project the 
socio-economic changes into the future as well. 
Under normal circumstances, doing so with suffi-
cient precision is far more difficult than projecting 
individual population variables independently. For 
example, projecting such variables as economic 
trends and public awareness several decades into 
the future is considered far more difficult than pro-
jecting the total fertility rates and life expectancy. In 
fact, perspectives of labor force distributions, con-
sumption trends and other major socio-economic 
factors are made based on population projections. 

Unless the issues above are somehow solved, 
incorporating socio-economic changes explicitly 
in population projections is unlikely to contribute 
to the realization of the purposes of the projec-
tions.4 To highlight this fact, it is noted that there 
are currently no official population projections that 
explicitly attempt to incorporate socio-economic 
changes into the population projections anywhere 
in the world, whether made by other countries’ 
government institutions or by interna-tional orga-
nizations.
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(3) Interpretation of Population Projections
1) Basic Interpretation of Population Projections
Having discussed the basic nature of population 
projections so far, this section summarizes how to 
interpret them. In general, population projections 
are used in order to obtain baselines or guidelines 
that can, in turn, be used to conceptualize future 
society. With this point in mind, the “Population 
Projections for Japan” can be interpreted as the 
population distribution that may be achieved if 
society continues to develop in the direction it is 
currently headed. Moreover, if the premises are 
acknowledged as predictions, the population pro-
jections can be interpreted as an prediction of the 
population distribution that will be achieved in the 
future. On the other hand, if the premises cannot be 
considered to be predictions, then the population 
projections are merely the result of a simulation. 
However, since the premises of projections project 
the trend of actual statistics, they can be said to 
represent the most objective future image of the 
population distribution at this particular moment 
in time, in the sense that they are the least arbitrary 
calculations that can be made.

Therefore, it is considered that the most 
appropriate usage of population projections is 
to use them as common standards or basic data 
when considering the most likely development 
in the future with various alternative scenarios. 
In the process of preparing plans for a long list 
of measures, marketing schemes, etc., in society, 
it is considered to be very beneficial to use the 
population projections as the standard in order to 
maintain consistency among such plans and ensure 
comparability among them.

2) Uncertainty of Projections and Interpretation 
of Projections based on Multiple 
Assumptions

Uncertainty is inherent to all population projec-
tions, but its causes are diverse. They can largely 
be divided into two types: uncertainty originating 
from the actual statistics used as basis and statisti-
cal methods and uncertainty related to the prob-
ability of the projected population development 
taking place. The former type is explained first. 
Assumed values used for the “Population Projec-
tions for Japan” are obtained by projecting trends 
of actual statistics into the future, but these projec-
tions do not necessarily result in a single accurate 
result, and the results should rather be understood 
as probable ranges depending on the specific inter-
pretation of the trends and so forth. This is the 
reason why three fertility variant assumptions and 
three mortality variant assumptions are made.

For the fertility assumptions, the trends of 

four indexes related to reproductive behaviors 
(mean age of first marriage, lifetime proportion 
of never married, completed number of births 
from married couples and coefficient of divorce, 
bereavement and remarriage on fertility rates) are 
measured and projected into the future for each fe-
male generation. A probable range is determined 
for each of these indexes, and the combination of 
values that produces the highest fertility rate deter-
mines the assumption for the high-variant fertility 
and, conversely, the combination that produces the 
lowest fertility rate determines the assumption for 
the low-variant fertility (Table 1-1).

The mortality assumption, on the other 
hand, has been considered to be relatively stable 
in the past and hence only one assumption was 
made until this time. However, based on recent 
analyses of the development of mortality rate, it 
was decided to take uncertainty in the mortality 
assumption into account as well in the projections 
made in December 2006. A 99% confidence inter-
val is calculated according to the distribution of 
statistical errors inherent in the actual evolution of 
the time-series indexes indicating mortality level,5 
and the upper mortality rate boundary is set as the 
assumption for the high-variant mortality while 
the lower mortality rate boundary is set as the as-
sumption for the low-variant mortality.

By combining the aforementioned three fer-
tility variant assumptions with the three mortality 
variant assumptions, a total of nine projection 
results are provided in the projections made in 
December 2006. Through the use of these assump-
tions, it is possible to address the uncertainty in 
the projection results to some extent. That is to 
say, by estimating the upper and lower boundaries 
projected from the current trends of the variables 
used in the assumptions while using the main pro-
jections based on the medium-variant fertility and 
medium-variant mortality as references, it is pos-
sible to provide certain safety margins that may be 
applied in a given application.

In the following, the projection results 
obtained by different combinations of assumptions 
are compared. For instance, looking at the popula-
tion size, the combination of the high variant of 
fertility and low variant of mortality projections 
results in the largest population, while the combi-
nation of the low variant of fertility and high vari-
ant of mortality projections results in the smallest 
population. Using these values as the basis for 
projections, the span between the upper and lower 
bounds on the population size in 2055 becomes 
17.15 million, which is equivalent to 19.1% of 
the population size, obtained by assuming the 
medium variants of both fertility and mortality. 
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The proportion elderly, which indicates the degree 
of population aging (specifically, the proportion of 
the population of 65 years of age and over), on 
the other hand, obtains the largest value in case 
of projections obtained when assuming the low 
variants of both fertility and mortality. Conversely, 
the combination of high variants of both fertility 
and mortality yields the lowest degree of aging in 
the population. The proportion elderly in 2055 is 
44.4% in the former case and 36.3% in the lat-
ter, resulting in a span of 8.1 percentage points.6 
In other words, the combinations of assumptions 
that yield the upper and lower boundaries on the 
projected values for the size of population are dif-
ferent from those for the proportion elderly. Thus, 
since the projections that yield the upper and 
lower boundaries are different from one popula-
tion index to the next, it is always necessary to 
check the combination of assumptions that applies 
to a specific scenario when determining safety 
margins in projections.

Furthermore, when using multiple projec-
tions, there are other issues that must be consid-
ered in addition to the ones mentioned above; 
for example, the usage of the projections may be 
restricted because there is no quantitative informa-
tion on the probability distributions among differ-
ent projections. One of the methods to deal with 

these issues when using multiple projections is a 
method of presentation called probabilistic projec-
tions, which is introduced in Section 2 (4).

Note that, when using multiple projections, 
it is possible to evaluate the impacts of specific 
assumed values on the future population via 
mutual comparison. In particular, by comparing 
the constant assumption projections and the closed 
population projections (projections setting inter-
national migration to zero) shown in Chapter II of 
this report with the nine previously published pro-
jections, it is possible to analyze the significance 
of each assumption on the projected populations 
and measure their impact.

3) Other Projections Associated with the 
Population Projection for Japan (December 
2006)

As mentioned above, the future projections made 
based on the “Population Projection for Japan” 
(December 2006) include “Population Projec-
tions by Prefecture” (projections in May 2007). 
The Japanese population changes in the future 
vary significantly among different regions and 
the trends have a strong relationship with various 
socio-economic dynamics as well. This particular 
projection attempts to predict the development 
of the population by prefecture until 2035. The 

Note: The index factors influencing the fertility rate are all related to marriage and childbirth of Japanese women (not 
including marriage between non-Japanese women and Japanese men, as well as non-Japanese women giving birth to 
children with Japanese men as fathers). Note that the total fertility rates are the values defined by the “Vital Statistics” 
and the values limited to Japanese women are shown in parentheses. The coefficients of divorce, bereavement and 
remarriage on fertility rates indicate changes in the number of births due to these factors, and become equal to 1.0 if 
there is neither divorce, bereavement nor re-marriage.

Source: “Population Projections for Japan (December 2006),” National Institute of Population and Social Security Re-
search

Table 1-1 Assumptions of Four Indexes of Factors Influencing Fertility Rate in Population 
Projections for Japan (Made in December 2006)
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“Household Projections for Japan,” which was 
published in March 2008, is a collection of future 
projections of the number of households in the 
nation. It predicts the development of various 
types of households, which are the basic units of 
livelihood and daily lives of the citizens as well as 
targets of numerous policy measures, until 2030. 
Moreover, the Household Projections for Japan by 
Prefecture will be published in the future. All these 
projection results are intended to be utilized as a 
baseline in planning various systems and measures 
under consideration by government authorities 
and autonomous bodies, and aim at providing the 
best possible scientific foundation for formation of 
future policies.

2. Commentary on Projection Results
(1) Mechanism of Population Decline – 

Prospecting the Century of Depopulation
Ever since the Meiji period, except for the war 
period, the total population of Japan has been 
increasing steadily at an average growth rate of 
1% per year until 2004. However, between 2004 
and 2008 the growth rate has been zero, and the 
Japanese population seems to have peaked in this 
period. In fact, from now on, the population will 
start showing negative growth, and this downward 
trend will undoubtedly continue for a long term. 
According to the projections corresponding to the 
medium variants of both fertility and mortality of 
the “Population Projection for Japan” (December 
2006), the population size of 127.77 million as of 
2005 will decrease to less than 100 million in 2046 
and fall even further to below 90 million in 2055 
(89.93 million). This corresponds to a decrease of 
approximately 38 million (29.6%) compared to the 
population in 2005, i.e., Japan will lose some 30% 
of its population in the coming 50 years. Continu-
ing these extrapolations according to the reference 
values, the population will have dwindled down to 
44.59 million in 2105, 100 years in the future, a 
mere 35% of the population in 2005. The popula-
tion has never before in Japanese history shown 
such a constant decreasing trend for such a long 
period of time, literally making the 21st century a 
century of depopulation for Japan.

Of course, it is difficult to project as far as 50 
or 100 years into the future, and it must be pointed 
out that there is no guarantee that the population 
will undergo such a radical change as described 
above. However, even with projections based on 
the high-variant fertility and low-variant mortality 
assumptions, corresponding to the upper bound-
ary on the population development, the population 
is still projected to decrease by 22.1% by 2055 
and 51% by 2105, indicating that a significant 

population decrease cannot be avoided. Actually, it 
can be said with a significantly high degree of cer-
tainty that the Japanese population will continue 
to decrease for a large part of the 21st century. In 
order to understand the reasons for this, it is nec-
essary to understand two concepts related to the 
mechanism of population decrease: the population 
replacement level of fertility rate and the popula-
tion momentum.

1) Population Replacement Level
Whether the population increases or decreases is 
determined by the number of births and deaths as 
well as quantity of migration (entries and exists). 
If it is assumed that there are no entries and exits,7 
the long-term increase/decrease of the population 
is determined by the levels of fertility and mor-
tality. The level of fertility where the population 
neither increases nor decreases over an extended 
period of time under some fixed level of mortality 
is called the “population replacement level.” For 
example, assuming the current level of mortality 
in Japan,8 the population replacement level of the 
total fertility rate is just about 2.07.

Figure 2-1 shows the past development of 
the number of births, the total fertility rate and the 
population replacement level of the total fertility 
rate in Japan. As can be seen from this figure, the 
fertility rate in Japan has been dropping ever since 
1974 for more than 30 years, constantly remaining 
below the population replacement level. It is the 
very consequence hereof that Japan is entering a 
period of depopulation.

However, if the population decreases because 
the fertility rate drops below the population 
replacement level, another question naturally 
arises from this figure. If the fertility rate in Japan 
has been below the population replacement level 
consistently for more than 30 years in the past, 
why didn’t the population start to decrease much 
earlier? Actually, the reason behind this observa-
tion is the key to obtaining a deeper understanding 
of the future population decrease. This mechanism, 
coinciding with the population structure, is known 
as population momentum.

2) Population Momentum
We first consider the case where the fertility rate 
is higher than the population replacement level 
and the population continues to increase. The 
Japanese population had followed such trends in 
the past and the majority of developing countries 
are still experiencing such conditions even now. 
Under these demographic conditions, even if the 
fertility rate suddenly drops to the population 
replacement level at some point in time, the size 
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of the population will not level off and become 
constant immediately at that point. The population 
will continue to increase for a while and will not 
become constant until it reaches a significantly 
higher level. This phenomenon is a special charac-
teristic that can be understood as a form of inertia 
in a growing population, and is referred to by the 
term “population momentum.”

The true identity of population momentum 
is to be found in the structure of the population, 
i.e., the age structure of the population. More spe-
cifically, if the fertility rate exceeds the population 
replacement level for a prolonged period of time, 
the size of the population of the younger genera-
tions and those in the generations who become 
parents and give birth (female population in the 
reproductive age) will keep growing for a while. 
That is, even if the average number of children 
delivered per person decreases, the total number 
of newborn children may not decrease. In other 
words, even if the fertility rate of each generation 
(the rate at which women give live birth to chil-
dren) drops below the level where each generation 
can no longer replace its own generation with their 
children, the structure of the population compen-
sates for the lower fertility rate and prevents the 
population from decreasing immediately.

As a matter of fact, this population momentum 

has been working in Japan as well, which is dem-
onstrated here through a counterfactual simulation. 
Figure 2-2 illustrates simulations of the population 
development in Japan in the cases where the fertil-
ity rate is abruptly set to the population replace-
ment level at various points in time in the past (the 
mortality rate is assumed constant and the interna-
tional migration rate is set to zero). The top graph 
in the figure shows the development of population 
in the case where the fertility rate is abruptly set to 
the population replacement level in 1985. As seen 
from the graph, the population does not stabilize 
at the level in 1985, but continues increasing to 
attain a level considerably higher than the popula-
tion size in 1985, and then eventually converges to 
a constant level.

The development of the population with 
this inertia is observed in other cases where the 
replacement level is reached at other points in 
time as well. In other words, the Japanese popula-
tion continued to increase due to the inertia in the 
upward direction built in the age structure during 
these periods even if the fertility rate were to drop 
below the population replacement level. In Japan, 
the fertility rate has been below the population 
replacement level for more than 30 years now, but 
the population kept on increasing until recently 
due to this mechanism.

Figure 2-1 Trends of Number of Births, Total Fertility Rate and Population

Sources: “Vital Statistics” by the Ministry of Health, Labour and Welfare and “Latest Demographic Statistics” by the 
National Institute of Population and Social Security Research
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Looking at Figure 2-2, it can furthermore be 
seen that the later the replacement level is reached, 
the lower the peak level reached afterwards and 
the lower the final convergence level of the popu-
lation development becomes. This indicates that 
the population growth inertia, i.e., the population 
momentum, grew weaker with time. If the replace-
ment level were reached in 1995 or later, the final 
convergence level would be even lower than the 
level at the starting point, although the fertility 
level was set to the population replacement level. 
This can be understood as the Japanese popula-
tion beginning to have a negative inertia from that 
point in time and onward.9

3) Era of Negative Momentum
Table 2-1 shows the development of the popula-
tion, stationary population obtained with the fertil-
ity rate at the replacement level, and population 
momentum (see footnote 11) since 1955. As can 
be seen, the population momentum kept decreas-
ing throughout this period and dropped below 1 in 
the second half of the 1990s, where the downward 
trend picked up speed. This indicates that the size 
of the younger generation population shrunk as a 
result of a continuous low fertility rate for a pro-
longed period of time, and the number of births as 
a whole will no longer increase even if the number 
of births per person may recover. As shown here, 
an inertia opposite to that of the past, driving in 
the downward direction, has taken root in the age 
structure of the current Japanese population. We 

call this inertia a negative momentum.
Populations exhibiting such negative momen-

tum are destined to shrink eventually, even if the 
fertility rate recovers to the replacement level. As 
we have already seen, the Japanese population 
entered the era of negative momentum already 
during the latter half of the 1990s, and we are now 
in a situation where, even if the fertility rate may 
recover somewhat, we cannot avoid a population 
decrease. This is the main reason why it was stated 
earlier that it is highly likely that the population 
will continue to decrease throughout the most 
part of the 21st century. As a matter of fact, even 
in the extremely unlikely case where the fertil-
ity rate recovers to the population replacement 
level in 2005 and onward and maintains that level 
afterward as well, the population will continue 
decreasing until the 2070s (Figure 2-2), at which 
point it will have shrunk to approximately 87% of 
the original population before stabilizing (Table 
2-1). Thus, the conclusion is clear: Japan is facing 
an inevitable long-term population decrease.

(2) Evolution of Population Pyramid – 
Perspective of Aging Population

At the end of the day, the development of the 
population pyramid illustrates the structural 
change of future population more vividly than 
anything else (Figure 2-3). The figure shows that 
the middle-aged and elderly brackets represent the 
largest portion of the population as of 2005, but 
reflecting the ongoing low fertility in the future, 

Figure 2-2 Population Prospect if the Fertility Rate were Equal to the 
Population Replacement Level
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the shape gradually changes to have an increas-
ingly narrow bottom. 50 years from now, the 
shape will be transformed into an inverted triangle 
with a very high center of mass, completely lack-
ing stability – much like a pyramid balancing on 
its tip. The protrusion which can be seen for the 
second baby-boomer generation born in between 
1971 and 1974, who are in the early 30s age group 
in 2005, will be in their late 50s in 2030 and in 
their early 80s in 2055, clearly illustrating how the 
entire population distribution is moving upward 
year by year.

The graphs in the figure show the results of 
three projections, combining the medium-variant 
mortality assumption with each of the three fer-
tility variant assumptions, i.e., high, medium and 
low. Since the same mortality rate is assumed for 
each projection, the populations of 25 years of 

age or more in 2030 and 50 years of age or more 
in 2055 are common for the three projections.10 
For this reason, it can be seen that it is the future 
development of the fertility rate that changes the 
balance between young and elderly people in the 
population pyramid; in other words, it determines 
the degree of the overall aging of the population. 
In these two graphs, the bottom part of the pyramid 
exhibits a significantly different shape for each of 
the three fertility variant assumptions (arranged in 
the order of high-variant fertility, medium-variant 
fertility, and low-variant fertility projections from 
outside). According to these projections, the pro-
portion of population elderly (65 years of age and 
over) in 2055 will be 40.5% in the medium-variant 
fertility projection, while the corresponding values 
are 37.3% and 43.4% in the high- and low-variant 
fertility projections, respectively, generating 

Note: This table expresses the population momentum of the Japanese population dur-
ing each period as the ratio of stationary population (the ratio of the stationary 
population size achieved by setting the fertility ratio to the population replace-
ment level and dividing by the total population size––simply called population 
momentum as well). The ratio is less than one (negative momentum) from 1996 
and onward.

Table 2-1 Total Population, Size of Stationary Population and Ratio 
of Stationary Population (Population Momentum) by Year
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Source: Same as for Table 1-1. The different profiles in the young generations are caused by differences in fertility 
assumptions (the medium-variant assumption is used for the mortality rate in all cases). Note that all the 
figures shown in the graphs are obtained by the medium-variant fertility (with medium-variant mortality) 
projection.

Figure 2-3 Evolution of Population Pyramid: 2005, 2030 and 2055
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a span of approximately 6 percentage points 
between the upper and lower bounds (numerical 
values are indicated for the medium-variant fer-
tility projection only in the graphs). To look at it 
differently, the proportion elderly (20.2% in 2005) 
can be expected to approximately double from 
2005 to 2055 in all three scenarios. Even if we 
were to assume that the fertility rate will increase 
to a much higher level than today, given the cur-
rent situation, Japan will be unable to avoid having 
the highest proportion elderly in the world; and the 
trend will continue.

As can be seen from the evolution of the 
population pyramid, the aging of Japanese 
population exhibits the following characteristics: 
although the total population will decline in the 
coming 50 years, the population size in the bracket 
of 65 years of age and older will in fact increase, 
while the population in the age brackets younger 
than that will decrease dramatically. As a matter 
of fact, according to the medium-variant fertility 
(with medium-variant mortality) projection, while 
the total population decreases by approximately 
38 million, which corresponds to approximately 
30% of the original population, the population 
of children under 15 years of age decreases by 
approximately 10 million and the working-age 
population from 15 to 64 years of age decreases by 
approximately 38 million, resulting in the popula-
tion decline of 48.5 million people in total among 
the population below 65 years of age (48% of the 
original population of that age bracket). In other 
words, except for the elderly, the population will 
decrease by almost half in the coming 50 years. 
In contrast, the elderly population (65 years of 
age and over) shows an increase of 10.7 million 
people, which means that the elderly portion of the 
population grows by 41.5% compared to the same 
age bracket in the original population. The aging 
population explained above occurs as a result.

There are several other indexes that show the 
aging population, and one of them is the median 
age. This is the age at which the population is 
divided into two equal-sized groups. This takes 
a smaller value if the population is concentrated 
in the younger brackets and a higher value if the 
population concentrates in the elder brackets. As a 
matter of fact, in 1955, when the Japanese popula-
tion pyramid used to exhibit a mountain shape, the 
median age of the Japanese population was 23.7 
years (while the average age was 27.6 years). This 
means that half of the population was 23.7 years 
old or less, i.e., young people. On the contrary, the 
median age 50 years later, in 2005, is 43.3 years 
of age (the average age is also 43.3 years), cor-
responding to an increase of approximately 20 

years, suggesting that the distribution of popula-
tion in the younger brackets has become sparse. In 
the future, the median age will be 53.0 years (the 
average age will be 50.9 years) in 2030 and 57.8 
years (the average age will be 55.0 years) in 2055, 
indicating that half of the population will be as old 
as the current retirement age or older 50 years into 
the future.

Coincidentally, the population size of 89.28 
million in 1955––50 years ago––is approximately 
the same as the total population of 89.93 million in 
2055 obtained by the medium-variant fertility (with 
medium-variant mortality) projection. That is, in 
the coming 50 years, the Japanese population will 
revert to the size it had approximately 50 years ago. 
However, the median age was 23.7 years in 1955 
but will be 57.8 years in 2055, showing that the age 
structure will be completely different and that the 
population composition will definitely not go back 
to how it was. In addition, it must be considered 
that such turnovers in age structure necessarily 
must occur in any sub-aspect of the population as 
well. For example, in case of the labor market and 
consumer market, attention must be paid not only 
to the reduction of size, but also to the rapid aging 
that occurs within these markets.

(3) Effects of New Assumptions in  
the Population Projections

As explained above, population projections are 
calculated by making various assumptions on 
the future population development, i.e., births, 
deaths and international migrations. Moreover, 
when making new projections, the actual sta-
tistics announced after the previous projections 
were made are compared with various indexes 
assumed in previous projections, and the causes 
of deviations are analyzed in order to reflect the 
results when setting new assumptions. Therefore, 
differences between new assumed values and 
old assumed values reflect new developments in 
actual statistics observed in the period in between 
the projections.

On the other hand, differences between 
assumed values manifest themselves as differences 
in future population projected based on them. For 
this reason, analyzing the differences between 
the results of previous projections and new pro-
jections helps us understand the impact of recent 
changes in such factors on the future population. 
For example, if the fertility rate assumption is 
adjusted downward in accordance with the recent 
records, the future child population will be smaller 
than in the previous projections, both the pace of 
the population aging and the level achieved will 
increase, and the speed of population decrease 
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will accelerate as well. Consequently, it is possible 
to measure the effects of recent new development 
in the fertility rate on the population changes by 
obtaining such population changes through com-
parison between the two projections. The same 
thing applies to other factors as well.

In this report, we compare the projections 
made in January 2002 (NIPSSR 2002)(abbreviated 
to “2002 projections”) and the projections made 
in December 2006 (NIPSSR 2007) (abbreviated to 
“2006 projections”) in order to analyze the effects 
of the recent development of vital rates, etc., that 
occurred between the points in time where these 
projections were made, on future population 
changes.

1) Comparison of Assumed Values between 
2002 and 2006 Projections

First of all, the differences between the 2002 
and 2006 projections are examined based on the 
medium-variant assumptions of the total fertility 
rate (hereinafter “fertility rate”) (Figure 2-4). In 
the 2002 projections, the fertility rate drops from 
the rate of the base year (2000), 1.36, down to 
1.31 in 2007, but later shifts to an upward trend 
and reaches 1.32 in 2010 and 1.39 in 2050. The 
actual statistics until 2005, however, are lower 
than these assumed values: the difference was 
0.05 in 2005. Note that the actual statistical value 
in 2006 jumped to 1.32, which was higher than 
the assumption. In contrast, the assumed values 
in the 2006 projections were based on the actual 
statistics for the previous five years and future 

fertility rates were projected to remain at levels 
lower than the previous projections. Compared to 
the 2002 projections, the fertility rate was set 0.10 
lower for 2010, 0.15 for 2025, and 0.13 for 2050. 
This is because a steady reduction of the fertility 
was observed among the new generations in these 
5 years, and various indexes were adjusted accord-
ingly (explained in detail later).

Next, the life expectancies projected by the 
medium-variant mortality assumptions for the 
two projections are compared (Figure 2-5). The 
life expectancy has been showing consistent 
growth for both male and female populations in 
recent years, reaching 75.9 years for males and 
81.9 years for females in 1990, and 77.7 years for 
males and 84.6 years for females in 2000. In the 
latter 1990s, however, the growing life expectancy 
began to show signs of slowing down (especially 
for the male cohort). For this reason, the changes 
were reflected in the 2002 projections and the life 
expectancy was assumed to be 80.95 years for 
males and 89.22 years for females in 2050. Subse-
quently, however, the actual statistics resumed the 
steady growth and developed at a pace that clearly 
exceeded the assumed values. Consequently, 
when these actual observations were incorporated 
in the 2006 projections, the life expectancy was 
projected to increase steadily to reach 83.37 years 
for males and 90.07 years for females in 2050. 
Various factors, such as a re-evaluation of basic 
theories related to improvement of mortality and 
extension of lifespan, influenced these assumptions 
(explained later). Note that, with this revision, the 

Figure 2-4 Comparison of Assumed Total Fertility 
Rates

Note: The vertical axis is enlarged to emphasize the differences.
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difference in life expectancies between males and 
females was revised from the broadening trend 
observed in the 2002 projections to the assumption 
that they will change in parallel with each other.

Looking at international migration, separate 
assumed values are set for both Japanese and non-
Japanese; the net international migration rate is set 
by age group for the Japanese and the number of 
net international migration of all age brackets is set 
for the non-Japanese as a whole. In case of native 

Japanese, the international migration (obtained 
by computing the difference between the number 
of entries and exits) is extremely small, and its 
impact on population change is also small. For 
this reason, this report compares only the number 
of net migrants of non-Japanese origin (Figure 
2-6). International migration has generally been 
on an upward trend since the 1980s, but started 
to show short-term fluctuations in the 1990s. The 
2002 projections, drawing on the upward trend in 

Figure 2-5 Comparison of Assumed Life 
Expectancies 

Figure 2-6 Comparison of Assumed Number of Net Migrants 
of Non-Japanese Origin
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latter 1990s, assumed that international migration 
would further increase in the long run to eventually 
exceed 90,000 people per year by 2025. However, 
the actual statistical development afterward peaked 
in 2000 and was since then on a downward trend 
until 2005. Note, however, that many factors caus-
ing short-term fluctuations have occurred in these 
5 years, such as the 9/11 terrorist attacks (2001), 
the large-scale outburst of SARS (Severe Acute 
Respiratory Syndrome, became evident in 2003) 
and other temporary circumstances. Moreover, the 
influx of foreign nationals decreased further due 
to changes in laws and regulations; for example, 
the rules regarding acquisition of student visas 
by Chinese citizens were made stricter from the 
end of 2003.11 For this reason, it was assumed in 
the 2006 projections that although the long-term 
upward trend will continue in the future, the num-
ber of international migration will decrease by 
approximately 20,000 people per year compared 
to the previous projections.

2) Impact of Assumed Values on Population 
Projections

The impact that the differences among the values 
assumed for each factor have on the size of the 
Japanese population is measured as follows. For 

each of the assumptions made in the 2002 projec-
tions, the future population is projected with the 
year 2005 as the base point rather than the original 
2000, and the difference compared to the original 
population projection is obtained. Then, this dif-
ference is interpreted in terms of differences in 
the starting population, which in turn are caused 
by differences between the assumed values and 
actual statistics from 2000 to 2005.12 Next, the 
population is projected using the assumptions of 
the 2006 projections for the fertility rate only and 
compared with the 2002 projections from the year 
2005 and onward. The differences in this case are 
considered to have been caused solely by the dif-
ference in the fertility assumptions of the 2002 and 
2006 projections. Moreover, by conducting simi-
lar comparisons for the mortality rate and inter-
national migration, the impact of the differences 
in assumptions on each factor can be measured. 
Note that this assumes that the methods used for 
the two projections are exactly the same. In reality, 
adjustments were made in the projection method 
and thus the impact of differences between such 
projection systems is included as a factor causing 
differences between the two projection results.13 
However, such impact is negligible, as shown 
below.

1) December 2006 Projections [Medium-variant fertility (with medium-variant mortality)]
2) January 2002 Projections (Medium-variant)
3) New projections – previous projections
4) Difference caused by differences in the starting populations (previous projection: 2000 Population Census, new projec-

tions: 2005 Population Census)
5) Difference caused by differences in assumed values of the new and previous projections.
6) Difference caused by changes made to the population projection system

Table 2-2 Difference between New and Previous (January 2002) Projection Results and Factors 
Influencing Them: Year 2050
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Finally, the differences between the popula-
tions estimated in the 2002 and 2006 projections 
are examined. First of all, looking at the popula-
tion as of 2050, the 2002 projections estimated 
a total population of 100.593 million, whereas 
the corresponding result in the 2006 projections 
is 95.152 million, which is 5.442 million (5.4%) 
less. In other words, although both projections 
are based on medium-variant assumptions, the 
population is projected to be around 5% smaller in 
2050 according to the new projections.

Looking at the breakdown of the factors caus-
ing this difference, the difference in the starting 
populations causes a deviation of -810,000 people 
(-14.9% of the total difference), differences in each 
assumed value causes a deviation of -4,743,000 
people (-87.2% of the total), and the changes to 
the population projection system causes a devia-
tion of 112,000 people (2.0% of the total, but in 
the direction of population growth) (Table 2-2). 
That is, the impact of adjusting the assumption 
settings brings about the most part of the differ-
ence between the two population projections (the 
aforementioned 5.4%).

Furthermore, looking at which assumption 
setting has the greatest impact on the difference 
between the population projections, it can be seen 
that the fertility assumption contributed -105.8%, 
the mortality assumption 46.4%, and the inter-
national migration assumption -27.7%. It can be 
determined that the impact of adjusting the fertility 
assumption contributed with a difference that is 
almost equivalent to the entire reduction of the pro-
jected population. On the contrary, the revision of 
the mortality assumption had the effect of increas-
ing the projected size of the population. This is 
because a greater population is projected to live to 
more advanced ages due to a longer lifespan.

Next, the differences in age structure of the 
population are examined. First, the size of the child 
population (0 to 14 years of age) in 2050 was revised 
from 10.842 million to 8.480 million, and the pro-
portion of children among the total population was 
changed from 10.8% to 8.6%. In this change, the 
impact of adjusting the fertility assumption is sig-
nificant for both the actual number of children and 
for the proportion, contributing with 85.3% and 
80.5% of the differences, respectively. In addition, 
the adjustment of the mortality assumption also 
had an impact on the decrease of the proportion 
of the child population (12.5%). This indicates that 
the elderly population increases due to improve-
ment of mortality, and the proportion of the child 
population thus decreases in comparison.

The working-age population (15 to 64 
years of age) was revised from 53.889 million to 

49.297 million, corresponding to a decrease from 
53.6% to 51.8% of the total population. Examin-
ing the difference in terms of the actual size of 
the working-age population first, the impact of 
adjusting the fertility assumption yields a con-
tribution of 76.6%, while the impact of revising 
the international migration is 21.7%. However, of 
the 1.8 percentage-point difference in terms of the 
proportion of the working-age population to the 
total population, 69.6% can be accounted for by 
the unexpectedly large effect of the adjustment 
made to the mortality assumption, followed by the 
impact of the fertility assumption at 25.8% and 
international migration assumption at 10.7%.

Next, the elderly population (65 years of age 
and over) increased by 1,778,000 people, from 
35.863 million to 37.641 million. The proportion 
of the elderly population also increased by 3.9 
percentage points, from 35.7% to 39.6%. First, 
the factors contributing to the increase of the 
actual number of the elderly are examined. The 
change was mostly caused by the updated mortal-
ity assumption. The revision of the international 
migration assumption contributed only slightly in 
the direction to decrease the population. Note that 
the fertility assumptions have no impact on the 
population of 65 years of age and over (because the 
projected generations born according to the fertil-
ity assumptions would not have reached 65 years 
of age in 2050). The situation is different in case 
of the difference in the proportion of the elderly 
population (3.9 percentage points); here, the 
impact of adjusting the fertility assumption is the 
largest, showing a contribution of 55.8%, followed 
by the difference in mortality assumptions with a 
contribution of 38.3%. In general, there is a strong 
view that the aging of the population is caused by 
extension of lifespan, but this result shows that the 
level of aging varies significantly according to the 
assumption of future fertility rates.

(4) Uncertainty of Population Projection and 
Provisional Probabilistic Projections 

Since the future development of birth, death, 
migration and other factors determining the future 
population is uncertain, the “Population Projec-
tions for Japan” has attempted to understand the 
future population development as likely ranges by 
setting three variants, “medium, high and low,” for 
the fertility assumptions, which are particularly 
uncertain. In the projections made in December 
2006, it was judged that it became necessary to 
evaluate the uncertainty in the development of 
mortality rates (or life expectancy) as well, given 
the backdrop of recent changes in the pattern of 
mortality improvement. Three variant assumptions 
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of the same kind as the fertility assumptions 
(high, medium and low) are set for the mortality 
assumptions, thus providing nine different popula-
tion projections in combination with the fertility 
assumptions. Using these in comparison allows 
taking a broader look at the uncertainty of the 
future population caused by fluctuations in birth 
and death rates. 

In population projections, such methods 
of setting multiple assumptions are considered 
to express the uncertainty of projection results 
explicitly. On the other hand, however, it is also 
pointed out that the probability of any given pro-
jection coming true and the confidence interval of 
the projection results are not clear. For example, 
projections based on combinations of extreme 
assumptions are considered to have a lower chance 
of coming true compared to projections using 
median assumptions, but to what degree this is so 
is not evident. If information regarding the degree 
of certainty of each projection result is available, 
such results may be used more effectively.

In relation to such issues, research into how to 
express the uncertainty of population projections 
using a methodology called “probabilistic projec-
tion” has recently been conducted. In this section, 
cases where one application of this methodology, 
the so-called expert opinion method, is used in 
population projections for Japan are introduced.

1) Method of Probabilistic Projections
The following probabilistic projection method is 
applied here. First, assumptions are set by prob-
ability for fertility and mortality (survivorship 
ratio), and projection simulations are then per-
formed many times based on such assumptions, 
thereby allowing investigation of confidence inter-
vals and other probabilistic characteristics related 
to future population. In the following, each process 
is explained in further detail.

First, for the projection period of 2005 to 
2055, random numbers are used to generate life 

expectancy and total fertility rate (TFR) values 
for both men and women, such that they follow 
certain probability distributions. The probability 
distributions of life expectancy and total fertility 
rate used here determine the type of probabilistic 
projection. The probabilistic projection methods 
can be largely classified into expert argument-
based method, methods using changes in actual 
index values, methods using errors of past projec-
tions and so on. In this section, the distribution of 
replies obtained from an expert survey (Takahashi 
2005) conducted by a study group of the Ministry 
of Health, Labour and Welfare is used. Specifi-
cally, the distributions of estimated fertility, mor-
tality, etc., obtained in the expert survey are used 
to adjust the assumed medium-variant fertility and 
medium-variant mortality, which are then used as 
new assumptions for the projection values. 

Replies to surveys are typically subjective. On 
the other hand, comprehensive predictions may be 
obtained through such surveys, which incorporate 
the fluctuations that cannot be captured in objec-
tive statistical analyses as well as factors that could 
not be measured. Although there are limitations 
due to the subjective nature of the indexes, they 
can be assumed to reflect the collective opinions 
of the expert groups who have the insight into 
population development under the present set of 
circumstances.

Figure 2-7 shows the distribution of life 
expectancy predictions in 2050, to which the dis-
tribution of the experts’ predictions is applied. Fig-
ure 2-8 shows the distribution for the total fertility 
rate predictions. (In both cases, some adjustment 
processing such as smoothing has been applied.)

Based on the life expectancy and TFR 
assumption distributions as of 2050 thus obtained, 
an assumption distribution over the entire projec-
tion period is plotted. Specifically, the average 
value of the assumption distribution of each year is 
matched with the assumption development of the 
projections in December 2006 (medium-variant 

Figure 2-7 Distribution of Average Life Expectancy Predictions
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fertility and mortality rates). The coefficient of 
variance is set to zero for 2005 and to the value 
obtained from the expert survey for 2050, and 
the coefficients for the years in between are plot-
ted by linear interpolation between these values. 
Note that for the assumed values in these years, 
auto-correlation coefficients obtained from the 
past actual statistics are used; thus, the values are 
allowed to develop while maintaining their own 
correlations. Finally, the original projection is 
used as is for international migration.

The generated life expectancy and TFR 
assumptions are paired and converted to the age-
specific survivorship ratios and fertility rates year 
by year, and the future population is then projected 
by using the cohort component method as in the 
original projections. By making such projections 
many times (10,000 iterations here), the prob-
abilistic distributions of assumption pairs and 
population projections can be obtained.

Figure 2-9 shows annual developments of the 
50%, 90% and 95% confidence intervals for life 

expectancy e0, as well as the average and median 
values of the distributions. For comparison, the fig-
ure also shows the development of life expectancy 
with the high-mortality and low-mortality variant 
assumptions in the projections made in Decem-
ber 2006. The 50% confidence interval of the life 
expectancy in 2055 is 5.7 years (80.9 to 86.5) for 
males and 4.5 years (88.2 to 92.7) for females. The 
same values for the 95% confidence interval are 
21.3 years (73.4 to 94.7) for males and 19.6 years 
(80.7 to 100.2) for females. Note that, for females, 
the life expectancy of 100 years is also within this 
95% confidence interval. Furthermore, the differ-
ence of life expectancy between high-mortality and 
low-mortality variant assumptions in 2055 in the 
projections made in December 2006 is 2.52 years 
(82.41 to 84.93) for males and 2.34 years (89.17 to 
91.51) for females, which are much narrower than 
the 50% confidence intervals above.14

Figure 2-10 shows the yearly development of 
the 50%, 90% and 95% confidence intervals for the 
total fertility rate (TFR), as well as the average and 

Figure 2-9 Yearly Development of Confidence Intervals of Life Expectancy 

Figure 2-8 Distribution of Total Fertility 
Rate (TFR) Predictions
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median values of the distributions. In the same way 
as above, the development of the high-fertility and 
low-fertility variant assumptions used in the pro-
jections made in December 2006 is shown together 
with the confidence intervals for easy comparison.

The confidence intervals of the total fertility 
rates in 2055 are as follows: the 50% confidence 
interval is 0.16 (1.15 to 1.31) and the 95% confidence 

interval is 0.89 (0.95 to 1.84). The difference of 
TFR between the high-fertility and low-fertility 
variant assumptions in 2055 in the projections made 
in December 2006 is 0.49 (1.06 to 1.55), which is 
wider than the 50% confident interval above, but 
narrower than the 95% confidence interval.15

Figure 2-10 Yearly Development of Confidence Intervals of TFR, etc.

Figure 2-11 Confidence Intervals of the Total 
Population Projection Results
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2) Probabilistic Projections of Total Population 
and Proportion by Age Group

Figure 2-11 shows the results of total popula-
tion projection. The further into the future the 
population is projected, the wider the confidence 
intervals of the projections become, illustrating 
the increasing uncertainty.16 The 50% confidence 
interval of the total population in 2055 is 5.56 mil-
lion (87.24 million to 92.8 million) and the 95% 
confidence interval is 18.43 million (81.60 million 
to 100.02 million). Since the basic philosophy 
behind the assumption settings of these projec-
tions is different from that of the projections made 
in December 2006, it is not possible to make an 
easy comparison. Nevertheless, the 2006 projec-
tions of the population as of 2055 yield estimates 
ranging from 99.52 million according to the high-
fertility/low-mortality variant assumptions (largest 
population size), down to 82.38 million according 
to the low-fertility/high-mortality variant assump-
tions (smallest population size). Its span of 17.15 
million is only slightly smaller than the 95% confi-
dence interval of the probabilistic projections, and 
covers virtually the entire distribution of collective 
opinions of experts.17

On the other hand, looking at the projections 
of proportion of population by age group, the pro-
jections look different for each age group. First, 
the proportion of the child population is exam-
ined (Figure 2-12). The 50% confidence interval 
in 2055 is 1.1 percentage points (7.7% to 8.8%) 
and the 95% confidence interval is 4.6 percentage 
points (6.6% to 11.2%). In the projections made 
in December 2006, the proportion of the child 

population in 2055 is the highest (11.0%) with the 
high-fertility/high-mortality variant assumptions, 
which falls within the 95% confidence interval. 
In contrast, the same projection yields a propor-
tion of 6.4% with the low-fertility/low-mortality 
variant assumptions, which is equal to or slightly 
lower than the lower limit of the 95% confidence 
interval. Its span of 4.6 percentage points, how-
ever, is equal to the 95% confidence interval and it 
can be said to cover virtually the same range.

Looking at the proportion of working-age 
population (Figure 2-13) in 2055, the 50% con-
fidence interval is 2.1 percentage points (49.9% 
to 52.0%) and the 95% confidence interval is 7.2 
percentage points (47.1% to 54.3%). The former 
interval is considerably narrow. In the projections 
made in December 2006, however, the proportion 
of the working-age population in 2055 is the high-
est (52.7%) with the high-fertility/high-mortality 
variant assumptions and the lowest (49.2%) with 
the low-fertility/low-mortality variant assump-
tions, and the difference of 3.5 percentage points is 
slightly wider than the 50% confidence interval.18 

Looking at the proportion of the elderly 
population in 2055, which most clearly shows the 
progress of the aging population (Figure 2-14), the 
50% confidence interval is 2.7 percentage points 
(39.3% to 42.1%) and the 95% confidence interval 
is 9.4 percentage points (36.2% to 45.5%). In the 
projections made in December 2006, the propor-
tion of elderly population in 2055 is the highest 
(44.4%) with the low-fertility/low-mortality vari-
ant assumptions and the lowest (36.3%) with the 
high-fertility/high-mortality va-riant assumptions, 

Figure 2-12 Confidence Intervals of Projection Results 
of Proportion of Child Population



The Japanese Journal of Population, Vol.7, No.1 (March 2009)

20 21

and the difference of 8.1 percentage points is wider 
than the 50% confidence interval and close to the 
95% confidence interval.

As already mentioned in Section 1, the future 
population will change reflecting the influence 
of future socio-economic developments, and it is 
thus intrinsically impossible to eliminate uncer-
tainty entirely, whatever projection techniques one 

might employ. The report “Population Projections 
for Japan” has been expressing this uncertainty by 
providing projections as certain ranges based on 
investigation of changes of actual statistics of vari-
ous indexes and theories and models considered 
predominant. It is hoped that users will take this 
point in account when using these multiple pro-
jection results and address the uncertainty in the 

Figure 2-13 Confidence Intervals of Projection Results of 
Proportion of Working-age Population

Figure 2-14 Confidence Intervals of Projection Results of 
Proportion of Elderly Population (Growth Rate 
of Aging Population)
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course of utilization.
Additionally, if the probabilistic characteris-

tics of the projected future population are available 
and, for example, statistical confidence intervals 
and similar information is presented, the scope of 
applicability of the “Population Projections for 
Japan” will broaden significantly.

From this point of view, researchers around 
the world are actively studying methodologies 
that allow probabilistic expression of population 
projections. The expert argument-based method 
introduced here is one such methodology. By 
applying this method to the Population Projec-
tions for Japan, we were able to obtain a glimpse 
of the potential applicability of probabilistic 
projections and, furthermore, were able to exam-
ine such issues as whether the range of existing 
projections is reasonable by comparing it to the 
distribution of current consensus of expert opin-
ions. However, what we must keep in mind is that 
the future population, including its probabilistic 
characteristics, is not something we can predict 
at the present time, and the probabilities that are 
pre-sented with the projections do not express 
the probabilities of occurrence, as in the case of a 
weather forecast. We used the results of the expert 
survey as a substitute for the probabilistic char-
acteristics of the future population, and any other 
method would be nothing more than a substitute 
as well. For this reason, probabilistic projections 
must be used only after thoroughly understanding 
the premises on which such probabilities stand. 
If such requirements are satisfied, however, the 
results of probabilistic projections may potentially 
be applied more widely and would no doubt be 
useful in various discussions.

3. Commentary on the Assumptions
(1) Meaning of the Total Fertility Rate 1.26
According to the medium-variant fertility projec-
tions of the “Population Projections for Japan” 
(December 2006), it is assumed that the total fer-
tility rate, which was 1.26 in 2005, will gradually 
decrease to 1.21 in 2013, and then shift to a slight 
upward trend, reaching 1.26 again by 2055. Such 
development of the fertility rate seems to indicate 
that in the future, the downward trend of fertility 
will hit its lowest point and then remain stable. Is 
this actually true?

Looking back on the past statistics, the 
Japanese total fertility rate had fallen below the 
population replacement level (2.11 at that time) in 
1974 and since then has shown a dramatic drop to 
the recent level of under 1.3. Compared to such 
rapid changes, the changes in the total fertility rate 
predicted for the future may seem insignificant. 

In fact, some people might even be under the 
impression that the falling birthrate is already a 
phenomenon of the past. However, contrary to the 
impression people may get from the movement of 
such indexes, it is from now on that the changes 
in behaviors concerning childbearing would truly 
manifest themselves in a fundamental way. A 
total fertility rate of 1.26 in 2055 has significance 
completely different from the fact of the same 
rate being 1.26 in 2005. The following examines 
the mechanisms of changes in births in order to 
uncover the differences in reproductive behaviors 
that are concealed behind the same total fertility 
rate at different points in time.

1) Period Total Fertility Rate and Cohort Total 
Fertility Rate

The total fertility rate is the sum of age-specific 
fertility rates of women from 15 to 49 years of 
age. Under normal circumstances, the sum of age-
specific fertility rates observed in a certain year 
is calculated. To be precise, this value is called a 
period total fertility rate. Aside from this, there is 
another index that sums age-specific fertility rates 
experienced by women in a certain generation 
(i.e., belonging to the same birth cohort) from 15 
to 49 years of age: the cohort total fertility rate. 
As a matter of fact, this value matches the average 
number of children women in the generation give 
birth to in their entire lives (completed number of 
births).19

Let us consider the period total fertility rate 
again. The entire population of 15 to 49-year-
old women in a certain year (2005, for example) 
is comprised of generations in all childbearing 
phases, i.e., the young generation of women who 
are just starting to bear children, the generation 
of women entering the so-called childbirth rush, 
as well as the generations that are finishing child-
bearing. Summing these age-specific fertility 
rates is equivalent to connecting the childbirths of 
many generations living in that year and may be 
regarded as a snapshot observation of a “virtual 
life”. In other words, if a hypothetical generation 
of women goes through their lives subject to the 
childbearing behavior of women in a single given 
year, the period total fertility rate would be the 
average number of children borne by such genera-
tion. This is a simple interpretation of the period 
total fertility rates. Here, however, it should be 
noted that the notion of such a generation is an 
absolutely imaginary concept.

2) Drop of Period Total Fertility Rate due to 
Postponed Childbirth

The period total fertility rate in Japan has been 
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dropping since the middle of 1970s. The drop 
since that time is worthy of note because it fell 
consistently below the population replacement 
level. What happened to the age-specific fertility 
rates during the same period, then? This can be 
examined by pattern diagrams. The central graph 
of Figure 3-1 shows the age-specific fertility rates 
in the 1980s. The four graphs surrounding the 
graph in the center illustrate the age-specific fertil-
ity rates in the entire lives of the four generations 
who were in reproductive ages at the time. The 
situations are slightly exaggerated in the figures to 
facilitate understanding.

What is interesting here is that for all the 
generations, the sum of each of the age-specific 
fertility rates, i.e., the cohort total fertility rate, 
is 2.0. Looking at the age-specific fertility rates 
of each generation in detail, however, it is found 
that women born in the 1940s and 1950s entered 
their peak reproduction period while they were in 
their teens and 20s, whereas the peak reproduc-
tion period of women born in the 1960s and 1970s 
shifted to the 30s and 40s. That is, it can be seen 
that while the number of children borne by women 
in their entire lives are the same from the 1940 
cohort to 1970 cohort, the later generations tend 
to bear children at significantly later ages (delayed 
childbearing).

Now, the period total fertility rate in the 

1980s is obtained by combining and summing the 
age-specific fertility rates of these generations. In 
the graph in the center, only the lower age-specific 
fertility rates of the 1940 and 1950 cohorts who 
have already passed their reproductive peak as 
well as the 1960 and 1970 cohorts, who have not 
yet entered their peak reproductive period, are 
selected, yielding a total value of 1.0. Although 
all the women belonging to these reproductive 
cohorts give birth to two children on average in 
their entire lives, the period total fertility rate in the 
1980s is significantly below that number. Hence, 
as mentioned above, the age-specific fertility rates 
in 1980s shown in the graph in the center indicate 
how women give birth to children in that year, but 
a generation of women who actually spent their 
whole lives following such child-bearing behavior 
do not exist.

As this example illustrates, the period total 
fertility rate has a tendency of causing large fluc-
tuations in the time series even when there are 
no actual changes in the total number of children 
delivered by each generation, as in cases where 
the patterns in the childbearing ages are different 
from generation to generation. As a matter of fact, 
the sharp drop in the period total fertility rate from 
the latter half of the 1970s to the latter half of the 
1980s could basically be explained away with this 
mechanism. Due to the increase in the proportion 

Figure 3-1 Structure of the Total Fertility Rate in the 1980s: 
Development of Delayed Childbearing

Note: The fertility rate in a certain year (1980 in this example) is composed from the age-specific fertility rates of mul-
tiple generations.
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of women pursuing higher education and other 
factors, the events of first marriage and birth of the 
first child, which used to occur while the women 
were in their early 20s, have gradually become 
postponed to their later 20s. As a consequence, 
the period total fertility rate had fallen below the 
cohort total fertility rate.

Figure 3-2 shows the yearly development of 
the period total fertility rate, super-imposed with 
the cohort total fertility rate of the generation who 
was 30 years of age in the corresponding year 
(from a certain point, the cohort total fertility rates 
shown are projections based on medium-variant 
assumptions). From this graph, it can be seen that 
although the cohort total fertility rate shows little 
change until latter 1980s, the period total fertil-
ity rate drops significantly below 2.0. Although 
the cohort total fertility rate later shows a drop as 
well, its level is consistently above the period total 
fertility rate. Such differences used to be caused 
by younger generations bearing children at later 
ages, and the trend was such that the gap would 
have closed (the period fertility rate would recover 
to the cohort fertility rate) if the delayed child-
bearing trend were stopped. From around 2000, 
however, the gap started to close due to the drop 
in the cohort fertility rate. The reason for this is 
explained later.

3) Rebound and Increase of the Period Total 
Fertility Rate due to Recuperation

The fall of the period total fertility rate caused 
by postponing of childbirth seen among young 

generations in their early 20s was observed in 
almost all developed countries since the 1960s, 
mainly in Europe. In most countries, however, the 
generations who postponed birth in their young 
ages started to have children after entering the 
latter half of the childbearing ages and the total 
fertility rate increased again. This mechanism is 
further illustrated by pattern diagrams.

Figure 3-3 shows the same picture as Figure 
3-1, but this time it is assumed that the trend of 
delayed childbearing has already taken root. In 
the generations appearing during this period, it is 
assumed that women bear children at a later age 
than in the past generations, but the number of 
children they deliver throughout their entire lives 
does not change. Then, all the generations show 
similar delayed childbearing patterns and thus the 
age-specific fertility rates of the period become 
equal to the cohort age-specific fertility rates. It 
can thus be seen that the period total fertility rate, 
which is the sum of all the rates, has recovered to 
the same level as the cohort total fertility rate.

In the countries that experienced a drop in 
the period total fertility rate in the 1980s, such as 
France, Denmark, Netherlands and other coun-
tries, the rate rebounded and increased during 
the 1990s, and little change was observed in their 
cohort total fertility rates. Most of the changes 
can be explained by the mechanism of changes of 
childbearing timing, i.e., postponing of childbirth 
and recuperation.

Figure 3-2 Period Total Fertility Rate and Cohort Total Fertility Rate

Note: The figure shows the yearly development of the period total fertility rate and the cohort total 
fertility rate of the group of women who were 30 years of age in the corresponding year. The 
fertility rates are calculated for Japanese females only.
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4) Period Total Fertility Rate not Rebounding
Unlike the aforementioned countries, however, the 
total fertility rate of Japan is projected (based on 
medium-variant fertility assumptions) to remain at 
the current level, with little increase in the future. 
What situation does this represent? In Figure 3-2 
above, it was confirmed that the cohort total fertil-
ity rate is dropping to a level close to the period 
total fertility rate in recent years. This means that 
the situation in Japan is fundamentally different 
from the aforementioned countries where the 
fertility rate recovered. That is, in Japan, not only 
is the age of childbearing women higher, but the 
number of children delivered throughout their 
entire lives is also decreasing. 

The period total fertility rate shown in the 
graph in the center of Figure 3-4 is at the same 
level (approximately 1.0) as in the graph display-
ing the situation in the 1980s shown in Figure 3-1. 
Looking at the generations composing the total 
fertility rate, however, the cohort total fertility rate 
is 1.0 in all the generations. In this situation, the 
mechanism observed in the aforementioned Euro-
pean countries, where the trend of delayed child-
bearing ends and the fertility rate recovers, does 
not work. Unless the cohort total fertility rate itself 
recovers, the period total fertility rate will remain 
low for an indeterminate time to come. 

The situation projected in 2055, using the 

medium-variant fertility assumptions in the pro-
jections made in December 2006, signifies that the 
levels of cohort total fertility rates of all the gener-
ations involved are extremely low. From the point 
of view of population reproduction, the total fertil-
ity rate remaining at 1.26 for a prolonged period 
of time means that the replacement capability is 
only 61% of the required population replacement 
level of 2.07. In other words, with each genera-
tion (approximately 30 years), the population will 
shrink to 61% of the size it had at the start of that 
generation. If this situation continues for several 
generations, the population will clearly shrink very 
rapidly. This trend may be easier to understand if 
it is presented in terms of how the daily lives of 
Japanese citizens change, rather than in terms of 
macro-effects. 

In the past, Japanese society has maintained 
a structure where the ratio of women without 
children was only around 10% and the average 
completed number of births from married couples 
was 2 children or more. In the future demograph-
ics projected by the medium-variant fertility 
assumptions, the ratio of women without children 
is a little less than 40% (37.4%) and the average 
completed number of births from married couples 
drops below 1.7 children. As can be understood 
from these figures, the period total fertility rate 
remaining at the current low level for a prolonged 

Figure 3-3 Structure of the Total Fertility Rate in the 2020s: Established Delayed Childbearing 
(France, Denmark, Netherlands etc.)

Note: This is a virtual scenario simulating the fertility rate structure in 2020. It is composed from age-specific fertility 
rates of multiple generations.
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period of time does not signify that the situations 
surrounding childbearing and family patterns sta-
bilize. Rather, it suggests a society with the high-
est ratio of childless women in the history of the 
world. This point is examined in more detail in (5) 
in this section.

(2) Why the Life Expectancy Keeps on Growing
According to the medium-variant mortality 
assumptions of the “Population Projections for 
Japan (December 2006),” the life expectancy in 
Japan is projected to keep on growing and reach 
83.67 years for males and 90.34 years for females 
in 2055, which is approximately 5 years higher than 
that of 2005 for both cohorts.20 There are various 
views on the future developments of life expec-
tancy in Japan, where the longevity is increasing 
and life expectancy remains among the highest 
in the world. Some people believe that further 
extension cannot be expected, while others claim 
that the life expectancy will continue to grow at 
an accelerating rate due to future advancement of 
medical technology and other factors. This section 
explains the nature of mortality projections of the 
“Population Projections for Japan” and the reason 
why the projections anticipate that life expectancy 
keeps on growing in the future as well.

1) Population Projection and Life Expectancy
Official population projections serve as a baseline 

for a variety of purposes. One of the most notable 
applications is planning of various legal and socio-
economic measures, and thus the greatest possible 
degree of objectivity and neutrality is required. For 
this reason, various indexes are projected using a 
methodology where the actual development of 
demographic data is projected into the future, 
which means that the projections of life expec-
tancy are also obtained by projecting the devel-
opment of mortality rate data of the past into the 
future. That is to say, they do not reflect arbitrary 
views on the future life expectancy, such as irregu-
larity in expectations. On the other hand, however, 
when calculating the projections, it is necessary 
to accurately assess changes in mortality trends 
from the past to the present and construct models 
according to certain specific theories. In order to 
do so, a clear viewpoint on how the life expectancy 
should be interpreted in a demographic context is 
required. 

2) Argument of Limited Lifespan and Mortality 
Rate Models

In the past, the predominant view among experts 
was that lifespan is biologically determined and 
therefore a ceiling exists for each species; thus, 
even if the living conditions continue to improve, 
the growth of human life expectancy will even-
tually slow down as it approaches its limit. If 
lifespan is indeed limited in this way, the logical 

Figure 3-4 Structure of the Total Fertility Rate in the 2020s: Fixed Low Birth Rate (Japan)

Note: This is a virtual scenario simulating the fertility rate structure in 2020. It is composed from age-specific fertility 
rates of multiple generations.
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consequence will be that eventually no people in 
the young demographic groups would die; instead, 
most of the people would die in their old ages near 
this natural limit. The survivorship curves in the 
life table would gradually become rectangular, a 
tendency known as “rectangularization.” Figure 
3-5 shows the development of the female survi-
vorship curve in Japan. It clearly shows signs of 
rectangularization and also illustrates the exten-
sion of life expectancy. It is safe to say that such 
demographic developments used to support the 
argument that there is a biological limitation to the 
human lifespan. 

However, observing the recent movement of 
the survivorship curves, it is seen that the age at 
which the survivorship rate drops is in fact shift-
ing higher up in the elderly demographic group. 
This phenomenon, which can be called a “delayed 
death tendency,” naturally gave rise to questions 
regarding the theory of limited lifespan. More 
and more, theories maintaining that there are no 
biological limitations on a lifespan or even if a 
limit does exist, that it will come much later than 
conventionally assumed, have begun to be seen 
as increasingly viable. Specifically, such theories 
seem to be supported by the facts that the mortal-
ity rates of the elderly, which were not expected 
to drop significantly, are dropping dramatically, 
and in Japan, Sweden and other countries with 

low mortality rates, the recorded maximum age at 
death has been replaced over time. 

Such facts and theories provide important 
suggestions on models to be used in demographic 
projections of life expectancy in the population 
projections. The observation above indicates that 
a plausible model must be able to properly take 
the delayed death tendency into account at projec-
tion. In the projections made in December 2006, a 
new model was developed with that specific aim 
in mind. In the following, the points that were 
improved significantly in the mortality rate projec-
tion model used this time will be explained.

3) Development of Age-shifting Model
Taking the starting point in the Lee-Carter model, 
which is an international standard and used in the 
projections made in January in 2002 as well, we 
developed a new model that incorporated a new 
“age shift” interpretation of the mortality rate 
curves. The mortality rate model used for the 
projection of this study is thus able to express the 
phenomenon of delayed death tendency explicitly. 
In order to see the differences between the Lee-
Carter model and the new model, the results of 
projections obtained using the two different mod-
els are compared. 

Figure 3-6 compares the survivorship 
curves projected by the Lee-Carter model and 

Figure 3-5 Development of Survivorship Curve (Women)

Source: “Life Tables” by the Ministry of Health, Labour and Welfare
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the survivorship curves projected by the model 
improved by incorporating the age shift concept, 
assuming the same level of life expectancy. With 
the former model, it is clearly evident that the 
improvement of the mortality rates manifests 
itself strongly as the “rectangularization” trend 
in the survivorship curves, even with the same 
level of life expectancy. On the other hand, the 
age-shifting model expresses the improvement of 
mortality rates as a gradual shifting of the survi-
vorship curves toward the right, better reproducing 
the improvement pattern of the actually observed 
mortality rates in recent years.

In case of Japan, which boasts one of the 
highest life expectancies in the world, it is nec-
essary to develop new technologies to accurately 
capture such new trends, in addition to the tech-
nologies employed by other countries and inter-
national organizations. In the projections made in 
December 2006, the life expectancy was projected 
based on newly obtained statistical data and the 
significantly improved new model. As a result, 
projection results indicating that the life expec-
tancy of Japan will continue to grow in the future 
were obtained. Thus, the hypothesis that Japan 
had already reached the limit of longevity is firmly 
rejected based on current statistical data. On the 
other hand, such new development of mortality 

rate improvement give rise to greater quantitative 
uncertainty, in particular regarding how much the 
life expectancy will have grown by a given year 
in the future. In fact, this is the main reason why 
high-variant and low-variant assumptions, in addi-
tion to the medium-variant assumptions, were set 
for the mortality rate as well in this projection. 

(3) Assumptions of International Migration and 
their Effects

There are no universal models for setting assump-
tions regarding international migration. Internal 
migration fluctuates significantly with the advance-
ment of globalization and economical fluctuations 
and is also affected by policies and conditions 
of both the country of origin and the destination 
country. For this reason, in case of assumption 
settings for population projections for Japan, the 
population is first divided into Japanese and non-
Japanese, migration trends including countries of 
origin/destination, areas and differences according 
to sex are observed closely for each group, and 
finally mid- to long-term trends are captured and 
projected into the future. The outline of the trends 
of migration used for the assumption settings is 
given here.

Moreover, in the projections made in Decem-
ber 2006, new assumptions regarding nationality 

Figure 3-6 Comparison of Survivorship Curves by Two Types of 
Mortality Rate Models
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change (naturalization and expatriation) between 
the Japanese and the foreign nationals living in 
Japan were set as well, based on actual statistics, 
and reflected in the projections for the sake of pre-
cision. These trends are also explained here.

 
1) Conditions of Non-Japanese Entries and 

Exits
The net international migration of foreign nation-
als (Ministry of Justice) increased rapidly in the 
latter 1980s and reached a level exceeding 250,000 
persons per year by the beginning of the 1990s. 
However, it then dropped rapidly until mid-1990s 
and finally recovered somewhat toward 2000, 
undergoing some fluctuations (Figure 3-7). In the 

5 years since then, the number remains around 
100,000 persons, and may be on a slight down-
ward trend. 

According to the breakdown of country of 
origin/destination by continent, the Asian region 
stands for the majority of net international migra-
tion (Figure 3-8). Furthermore, the trend of net 
international migration from South America 
shows significant changes since the latter part of 
the 1980s.

Further breakdown of the Asian region dis-
playing large net international migration shows 
that four countries in particular, China, South 
Korea, Philippines and Thailand, greatly contrib-
ute to the number (Figure 3-9).

Figure 3-8 Net Migrants of Non-Japanese Origin 
by Continent

Source: “Immigration Control Statistics” by the Ministry of Justice

Figure 3-7 Net Migrants of Non Japanese Origin

Source: “Immigration Control Statistics” by the Ministry of Justice
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Next, the trends of the major contributing 
countries are examined by sex (Figure 3-10). 
South America (mostly Brazil) stands out in 1991, 
with 10,000 more male than female migrants. 
Moreover, looking at the development of net 
international migration from the Philippines, the 
graph depicts a peculiar negative migration (exits 
exceeding entries) of females twice, in 1995 and 
2005; nonetheless, such trends are not seen for 
males from the same country.

2) Conditions of Japanese Net International 
Migration

The number of exits of Japanese citizens has been 
exceeding the number of entries since the 1970s. 
In recent years, the trend of exits exceeding 

entries has shown significant fluctuations, but for 
the most part, the outgoing trend in the order of a 
several hundred thousand people has continued21 
(Figure 3-11). Since the exits have been exceed-
ing the entries for approximately 30 years since 
the 1970s, the number of Japanese living over-
seas, permanently or on long-term stays, are also 
increasing.

The international migration rate of the Japa-
nese tends to be strongly influenced by global socio-
economic conditions, and its future development 
cannot be readily projected. Two of the significant 
events observed lately are the 9/11 terrorist attacks 
that occurred in the US in 2001 and the outburst 
of SARS (severe acute respiratory syndrome) that 
became evident in 2003, which then spread into 

Figure 3-9 Net Migrants of Asian Origin (Non-Japanese)

Source: “Immigration Control Statistics” by the Ministry of Justice

Source: “Immigration Control Statistics” by the Ministry of Justice

Figure 3-10 Net Migrants of Non-Japanese Origin: Breakdown by Major 
Contributing Country and Sex
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China and other Asian countries. These events 
triggered a rush of returning Japanese people from 
abroad and then an even larger exodus afterward 
in quick succession. However, as explained above, 
the overall number of exits has been exceeding 
the entries since the 1970s, showing that the aver-
age period in which Japanese people are living 
overseas is becoming longer given the backdrop 
of increased flow of people crossing boundaries 
in step with the socio-economic globalization. As 
a matter of fact, according to the “Annual Report 
of Statistics on Japanese Nationals Overseas” 

(Ministry of Foreign Affairs, Japan, Consular 
Affairs Bureau),22 the number of Japanese stay-
ing overseas for more than three months has been 
increasing steadily since the 1970s and rose to 
more than 1 million in 2005 (Table 3-1).

Looking at the Japanese population living 
overseas by region,23 the numbers are relatively 
large in Asia, North America, South America and 
Western Europe, and relatively small in other 
regions (Figure 3-12). Depending on the country 
of residence, different trends are observed in the 
development of Japanese population as well as 

Figure 3-11 Net International Migration of Japanese

Source: Annual Report on Current Population Estimates” by the 
Statistics Bureau of the Ministry of Internal Affairs and 
Communications.

Figure 3-12 Number of Japanese Nationals Living 
Overseas by Region

Source: Annual Report of Statistics on Japanese Nationals Overseas” 
(Consular and Migration Policy Division of the Consular  
Affairs Bureau, Ministry of Foreign Affairs, Japan)
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in the regional distribution of Japanese residents. 
For example, the proportion of Japanese living in 
South America, which used to accommodate the 
greatest number of Japanese residents, is decreas-
ing, while the proportion living in Asia and Ocea-
nia is increasing. The increase/decrease of the 
Japanese population in each region is influenced 
by economic relations between regions and politi-
cal conditions of related government institutions, 
and is believed to depend largely on the particular 
situation of each region.

3) Trends of Change of Nationality
The proportions of Japanese and non-Japanese 
population relative to the total population liv-
ing in Japan also fluctuate due to the influence 
of change of nationality. Changes of nationality 
are classified into three different types: change 
from a foreign nationality to Japanese nationality 
(naturalization), expatriation and denationaliza-
tion of the Japanese nationality. The total number 
of people of Japanese nationality under-going 
expatriation and denationalization amounts to 
approximately 7,000 persons per year (in the past 
5 years), whereas the number of people changing 
from a foreign nationality to Japanese nationality 
is more than twice this number.

Looking at the annual changes of the num-
ber of naturalized immigrants, the number was 
between 6,000 and 8,000 persons per year until 
the end of the 1980s; following that, it increased 

sharply in early 1990s to reach approximately 
15,000 persons per year (Figure 3-13). Looking at 
naturalized immigrants by country of origin, the 
South and North Korean nationality represented 
80% of the total in 1965, but this share gradually 
decreased and is now currently around 60%. In 
contrast, the number of nationalized immigrants 
formerly of Chinese nationality comprised only 
10% in 1965, but this percentage increased to 
30% in 2006. The total percentage of South/North 
Korean and Chinese nationalities still represent 
90% of all naturalized immigrants.

In the assumptions set in the projections, 
the proportion of immigrants who changed their 
nationality to Japanese relative to the non-Japanese 
population was given by sex and age. Figure 3-14 
shows the statistical data used as the baseline, i.e., 
the proportions of naturalized immigrants (immi-
grants who acquired Japanese nationality) relative 
to the non-Japanese population by sex and age 
(Statistics Bureau, the Ministry of Internal Affairs 
and Communications). These proportions show 
the same bimodal age pattern for both men and 
women, where the ratio achieves its maximum 
around 18 years of age, then decreases rapidly in 
the early 20s and then increases again in the 40s.

4) Impact of International Migration 
Assumptions on Future Population Changes

In the assumptions regarding the international 
population, the projections made in December 

Source: “Annual Report of Statistics on Japanese Nationals Overseas” (Consular and Migration Policy Division of 
the Consular Affairs Bureau, Ministry of Foreign Affairs, Japan)

Table 3-1 Number of Japanese Living Overseas
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2006 envision that the international migration 
will become larger in the future. The international 
migration rate of Japanese will cause the popula-
tion to decrease because the exits exceed entries. 
In contrast, the international migration rate of for-
eign nationals will cause the population to increase 
because the entries exceed exits. Moreover, the 
frequencies of migration differ significantly by 
age and are concentrated around certain ages, and 
thus influence the age structure of the projected 
population.

Therefore, in order to measure the impact of 
the trend of assumed international migration on 

the future population, the December 2006 projec-
tions are compared with a newly projected future 
population assuming that no international migra-
tion occurs––in other words, a situation where the 
Japanese population is closed. The impact of the 
international migration assumption on the future 
population changes in the projections in Decem-
ber 2006 is understood as the difference between 
these two projections. Note that the details of the 
projection results are provided in Chapter II of this 
report.

First of all, the projection with the medium-
fertility/medium-mortality variant is compared 

Figure 3-13 Number of Naturalized Immigrants  
(Immigrants who Acquired Japanese Nationality)

Source: Date of the Civil Affairs, Bureau of the Ministry of Justice

Figure 3-14 Proportion of Naturalized Immigrants (Immigrant who Acquired Japanese 
Nationality) by Sex and Age (relative to the Non-Japanese Population)

Source: “Annual Report on Current Population Estimates” by the Statistics Bureau , the Ministry of Internal Affairs 
and Communications
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with the closed population with respect to the 
future development of the total population. The 
closed population remains slightly smaller and 
the difference increases slightly year by year (Fig-
ure 3-15). In 2055, the projected population with 
the medium-fertility/medium-mortality variant 
assumptions is 89.93 million while the closed pop-
ulation is 86.36 million, only 3.57 million smaller. 
This means that the assumption of international 
migration in the medium-fertility/medium-mortal-
ity variant projection had the effect of increasing 
the population by this number.

In order to measure the impact on the age 
structure of the population, the projection result of 
population for the three age demographic groups 

are compared (Figure 3-16). There is little differ-
ence between the projected child populations (0 to 
14 years of age) and elderly populations (65 years 
of age and over), but a comparatively clear differ-
ence can be seen in the working-age populations 
(15 to 64 years of age). The international migra-
tion rate assumptions have the effect of increasing 
the population of this age group by approximately 
3 million. This is caused by the fact that the 
international migration of foreign nationals (net 
international migration) is concentrated around 20 
years of age.

Similarly, the population proportions of the 
three age groups are compared (Figure 3-17). 
While the difference between the projections is 

Figure 3-15 Comparison of Total Population: Medium-Variant Fertility  
(with Medium-Variant Mortality) Projection Result and Closed Population

Figure 3-16 Comparison of Projected Total Population among the Three Age 
Groups: Medium-Variant Fertility (with Medium-Variant Mortality) 
Projection Result and Closed Population
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very small for the child populations, substantial 
differences are recognized in the proportions of 
the working-age populations and elderly popula-
tions. In case of the elderly populations, no dif-
ference was seen in the size of population, but the 
international migration rate assumption has the 
effect of lowering the proportion by 1.6 percent-
age points, i.e., it caused a weakening of the aging 
population effect.

By comparing the differences in the structure 

of the populations in 2055 using a population 
pyramid, it is possible to understand the overall 
picture of the effect of the international migra-
tion rate assumptions on the age structure (Figure 
3-18). First of all, it is noted that the projected 
population is larger than the closed population 
in each of the age groups of 75 years of age and 
under. Particularly large differences occurred in 
the ages from 20 to 60 years of age. Moreover, for 
females, the differences are particularly large in 

Figure 3-17 Comparison of Projected Proportions among the Three Age Groups: 
Medium-Variant Fertility (with Medium-Variant Mortality)  
Projection Result and Closed Population

Figure 3-18 Comparison of Population Pyramid in 2055: Medium-Variant Fertility 
(with Medium-Variant Mortality) Projection Result and Closed Population
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the 20s to 30s and the population increases due to 
the international migration. As a whole, the pyra-
mid clearly shows that the assumptions regarding 
the international migration rates tend to relax the 
aging population effect somewhat.

(4) International Comparison of Population 
Projections

Since population projections serve as an impor-
tant baseline for delineating a future picture of 
a country’s demographic development, most 
countries have appointed a government organiza-
tion in charge of making such projections. The 
most typical situation is that a country updates 

its population projections at intervals of 1 to 5 
years using new demographic statistical data, and 
the most common projection period is around 50 
years. The most common projection method in use 
today is the cohort component method. In this sec-
tion, we turn our attention to population projec-
tions conducted overseas and compare them with 
the “Population Projections for Japan” in order to 
investigate the characteristics of future population 
development of Japan from an international view-
point.24 

First of all, Figure 3-19 compares values used 
in the projections in Japan with those of other major 
industrialized countries in terms of assumptions 

Table 3-2 Comparison of Projected Population and Proportions among the Three Age Groups: 
Medium-Variant Fertility (with Medium-Variant Mortality) Projection Result and 
Closed Population

Figure 3-19 Fertility Rate Comparison: Actual Statistics in 2005 and Medium-
Variant Assumption in 2050

Note: The values for Switzerland and Norway are actual statistics in 2004.
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regarding the fertility rate. The majority of coun-
tries use three variant assumptions, but in this sec-
tion, we shall focus only on the medium-variant 
assumptions typically used as base assumptions 
in the comparisons. Currently, the industrialized 
countries may largely be divided into three groups 
according to the level of the total fertility rate 
(TFR): a group of countries with super-low fertil-
ity rate of 1.5 or less, a group of countries with 
lenient low fertility rates of 1.5 to 2.0, and a small 
group of countries with fertility rates close to the 
population replacement level of 2.0 or higher.

Figure 3-19 shows the actual fertility rate val-
ues as of 2005 and the future assumptions in 2050 
side-by-side, in the order of lowest to highest TFR 
as of 2005. It can clearly be seen that the prospect 

of the future fertility rate level is significantly dif-
ferent between the countries with super-low fertil-
ity rates (Japan to Switzerland) and the countries 
with lenient fertility rates and fertility rates exceed-
ing 2.0 (UK to US). Except for Italy, the future 
fertility rate in all of the countries whose TFR is 
currently below 1.5 is projected to remain at 1.5 or 
less in 2050. Among these countries, Japan has the 
lowest fertility rate and no recovery is anticipated 
in the future either. On the other hand, the fertility 
rate in each country where the actual TFR in 2005 
is 1.7 or higher is projected to maintain basically 
the same level in the future as well.

Figure 3-20 shows similar international 
comparisons regarding assumptions related to the 
mortality rate (life expectancy). Unlike the fertility 

Figure 3-20 Life Expectancy by Sex: Actual Statistics in 2005 and  
Medium-Variant Assumption in 2050

Note: The values for Switzerland and Norway are actual statistics in 2004.

Figure 3-21 Comparison of Population Sizes: Total Population in 2005 = 100
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rate, the future life expectancy is projected to grow 
in all the countries considered, and it is seen that 
the growth rate in many of the other countries is 
higher than in Japan. Nonetheless, Japan’s life 
expectancy is currently one of the highest in the 
world and the mortality rate is anticipated to 
continue improving mainly among the elderly in 
the future as well, leading to the highest expected 
life expectancy in the world for both males and 
females as of 2050.

From these results, it is safe to say that 
Japan is a peculiar country in terms of applicable 
assumptions; 50 years from now, Japan will simul-
taneously have the lowest total fertility rate and 
the highest life expectancy in the world.

 Next, the projection of the total population is 
examined. Figure 3-21 shows the size of the total 
population in 2050 as index values, setting the 
total population in 2005 as 100. Among the coun-
tries considered here, only three countries, Japan, 
Germany and Italy, present projection results 
showing negative population growth. Again, the 
rate of decline of the Japanese total population is 
found to be particularly high. Many of the other 

countries project that their total populations will 
increase by 10% to 30% by 2050, and Australia 
and the US anticipate a substantial increase of as 
much as 40%. Unlike Japan, however, the trend of 
immigration plays an important role in the popula-
tion changes in these countries. 

Next, the age structure of the future popula-
tions is also compared. Figure 3-22 shows popu-
lation pyramids in 2010 and 2050 of the major 
countries whose future demographic data by age 
and sex have been published (all projections are 
based on medium-variant assumption).

In Japan and Germany, with assumptions 
of super-low fertility rate and low mortality rate, 
the population pyramid will shift its shape to 
an inverted triangle with a very narrow bottom, 
basically looking like a vase. In case of Japan, in 
particular, the proportion of the child population 
will fall below 10% (8.6%) in 2050, the proportion 
of the working-age population will be approxi-
mately 50% (51.8%) and the elderly proportion 
will comprise approximately 40% (39.6%) of the 
total population, which means that the Japanese 
population will show the most advanced degree 

Figure 3-22 Population Pyramids of Major Countries 
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of population aging in the world, combined with 
an ever-diminishing number of children. In con-
trast, Sweden, France and the US, whose current 
fertility rates are higher than those of Japan and 
Germany, will not suffer from a similar decrease 
of the proportions of young populations, and their 
population pyramids as of 2050 will be shaped 
more like cylindrical bells. The proportions of 
the elderly populations will remain between 20% 

and 26%, which means that these countries will 
maintain far more stable age compositions than 
Germany and Japan, whose indexes exceed 30% 
and 40%, respectively. 

By comparing the future population demo-
graphics of each country of the world via popula-
tion projections, it becomes clear that the Japanese 
population is heading in a rather unique direction 
in terms of depopulation, declining fertility rate 

Figure 3-22 Population Pyramids of Major Countries (Continued)
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and aging population. Even among industrialized 
countries, where sharp changes in the same indexes 
are observed, Japan is unique in both the pace of 
change and the ultimate level these changes are 
moving towards. Until the beginning of the 1990s, 
Japan occupied a fairly average position both in 
terms of the fertility rate and aging society, but in 
just a few decades, it ended up splitting entirely 
away from the rest. If Japan does indeed follow 
the route indicated by the population projections 
in the future, there will be no model case studies 
like it that can be found in other countries. Thus, it 
will be necessary to develop entirely new mecha-
nisms while searching for original ways to handle 
the situation in every aspect of the society.

 
(5) Course of Life among Japanese People 

Depicted by the Population Projections 
So far, this report has commented on how to inter-
pret each of the assumptions on the vital events 
(birth, death and international migration), which 
serve as premises for the population projections. 
Through the combinations of such assumptions, 
the size and sex/age structures of the future popu-
lation are determined and, in turn, we are able to 
picture the trends of how the population is chang-
ing, including the depopulation and aging tenden-
cies discussed above. Having such information as 

a baseline, we are also able to discuss other topics, 
such as how a particular socio-economic system 
may be viable if imposed on the country, or what 
general policies to pursue in the nation’s best 
interest. In this respect, it should be remembered 
that the population trends encompass aspects of 
the future that are beyond the scope of macro-
changes such as depopulation and aging popula-
tion. Indeed, they are a reflection of life in general 
and the course of life we individual citizens lead.

 This section attempts to depict the future 
course of life of the Japanese citizen based on the 
assumption settings for the “Population Projec-
tions for Japan (December 2006).” Note that, since 
the fertility assumptions for the projections are 
limited to females, the discussion here is limited 
to the female population as well, and we will only 
examine the medium-fertility/medium-mortality 
variant assumptions.

1) Creation of Multistate Life Table on Marriage 
and Childbearing of Women

In the projections made in December 2006, fer-
tility assumptions are given for each birth cohort 
of women (according to the year they were born), 
which means the marriage/childbearing processes 
are already given along the course of life of each 
cohort. Table 3-3 shows the total fertility rate and 

Table 3-3 Total Fertility Rate and Components of Female Birth Cohorts Assumed for the Medium- 
Fertility Variant

Note: This table considers only Japanese females. The figures for 1955-cohort are from the actual statistics.
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Table 3-4 Proportions of Married/Unmarried Females and the Number of  
Children Borne in a Lifetime by Cohort

components of female birth cohorts assumed for 
the medium-fertility variant.

Mortality assumptions, on the other hand, 
are given as yearly life tables. Life tables refer to 
tables that list death and survivorship ratios of each 
year, by sex and age.25 In this section, we construct 
a life course of females related to marriage and 
childbearing, based on the assumptions used for 
the projections. As a basis for generating such a 
life course, we first needed to obtain the number of 
females surviving at each stage of life. To this end, 
we created a life table for individual cohorts by 
reorganizing the life table sorted by year into that 
sorted along the course of life. We then used the 
multistate life table method to create a cohort mul-
tistate life table, which reflects the marriage/child-
bearing assumptions for each cohort. This table 
allows us to depict statistically how the females in 
each cohort go through the course of marriage and 
childbearing, while experiencing mortality risks.

2) Trends Concerning Marriage and 
Childbearing during the Course of Life by 
Cohort

Table 3-4 shows the proportions of unmarried and 
married females and the probability of bearing a 

given number of children by the age of 50, cal-
culated by organizing data obtained from the 
multistate life table into 5-year interval cohorts 
according to the year of birth. On the assumption 
that women no longer get married or give birth 
after the age of 50, these figures can be interpreted 
as the proportions of females who never married 
in their “entire lives” versus those who married at 
least once, along with the probability of bearing 
one or more children.26 

Among those studied here, the female popu-
lation belonging to the 1950 and 1955 cohorts, 
respectively, have already reached the age of 50, 
and thus the corresponding figures in the table 
indicate actual statistical data. The proportions of 
Japanese females born in those years who have 
been married at least once by the age of 50 are 
86.4% and 88.8%, respectively. To put it the other 
way around, the proportions of females in those 
two cohorts who have never been married by the 
age of 50 (lifetime proportion of never married) 
account for 13.6% and 11.2%, respectively. It 
should be noted that this table includes those who 
died before reaching the age of 50; thus, a certain 
number of females who died before getting mar-
ried are included in the denominator as well when 
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calculating these lifetime proportion of never 
married. Furthermore, looking at the correspond-
ing figures for the younger generations calculated 
based on the assumed values of fertility and mor-
tality used in the projections, it is seen that the pro-
portion of the never married is likely to increase 
rapidly, reaching 24.3% for the generation belong-
ing to the 1990 cohort. It should be noted here that 
the proportion of the never married used for the 
fertility assumption (Table 3-3, 23.5%) is slightly 
lower, due to the fact that mortality rates are not 
taken into consideration in its calculation.

Similarly, looking at the proportion of females 
who remain childless for life, the actual statistics 
for the 1950 and 1955 cohorts were 18.4% and 
17.7%, respectively, and this value rose up to 
38.1% for the 1990 cohort. Similarly, the propor-
tion of females who bore only one child increased 
from 11.2% for the 1955 cohort to 18.0% for the 
1990 cohort. In contrast, the proportion of females 
bearing two children shrunk from 44.4% to 32.8%. 
Figure 3-23 depicts the distribution of the number 
of children borne in a lifetime by cohort. It is clear 
from the figure that the proportion of childless 
females increases in concert with the increase of 
the lifetime proportion of never married and that 
the proportion of those with two children, who 
accounted for slightly less than 50% in the past, 
decreased to less than one third of the population 
in the 1990 cohort. 

Table 3-4 and Figure 3-24 show the proportion 

of females who remain childless for life, as well as 
those who do not have any grandchildren. Women 
who do not bear children naturally will not have 
direct grandchildren and so on, but even in the 
case of women with children, there is no guaran-
tee that their children will give birth to the next 
generation. The probability of having a grand-
child was calculated here on the assumption that 
the child’s generation will marry and give birth 
according to the same fertility assumptions as for 
the 1990 cohort.27 According to the actual data, 
the proportion of females without grandchildren is 
around one in five women for the 1950 and 1955 
cohorts. This proportion increases gradually in the 
succeeding generations, and from the 1985 cohort 
and onward, approximately 50% of the female 
population would not have any grandchildren. 
Hence, if the survivorship conditions and trends 
of childbearing of the current Japanese popula-
tion are projected into future generations, one in 
every two women belonging to generations now 
under 20 years of age will not have any direct 
descendants (grandchildren and after). In such 
generations, traditional lifestyle aspects such as 
several generations living under one roof, etc., 
must necessarily undergo a complete change. The 
traditional functions that families used to play in 
the society so far will be significantly weakened. 
The obvious question is, when these generations 
grow old, how will the roles of families in terms 
of economic support, nursing care and other forms 

Figure 3-23 Lifetime Proportion of Never Married and Number of Children Borne 
by Cohort
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of assistance be made up for in the shrinking net-
works of family/relatives?

The future projections of the number of house-
holds, which were based on this projection, also 
show that these trends will manifest themselves as 
an increase in the number of solitary households 
of elderly people. In the “Household Projections 
for Japan,” the trends of Japanese households until 
2030 are revealed (NIPSSR.28 According to the 
projections, the number of solitary householders 
of 65 years of age and over will increase by 86%, 
from 3.78 million to 7.17 million in the coming 
25 years. Moreover, looking at solitary household-
ers of 75 years of age and over, the number will 
swell by a factor of 2.18 from 1.97 million to 4.29 
million households, i.e., the number of solitary 
households of older elderly people in the Japanese 
population is projected to more than double.

Next, using the multistate life table created 
based on the fertility/mortality assumptions, the 
composition of survival periods of females related 
to marriage and childbearing is examined (Table 
3-5 and Figure 3-25). The table and figure indicate 
a breakdown of the survival period of each gen-
eration expressed as the life expectancy at birth, 
into unmarried periods, childless periods and so 
on. In a way, they tell us how the life of the aver-
age woman is spent. According to the table, the 
1950 and 1955 cohorts who have already reached 
50 years of age reflect the high mortality rate of 

babies in their babyhood/childhood and have sig-
nificantly shorter life expectancies than succeed-
ing generations, i.e., 80.8 years and 84.2 years, 
respectively. Among these cohorts, the unmarried 
period was 25.3 years and 27.2 years, respectively. 
That is, the proportion of the unmarried period out 
of the life expectancy at birth was 31% and 32%, 
respectively, which are a little less than one third 
of the entire life span. In case of later cohorts, the 
life expectancy grows gradually to 89.8 years in 
the 1990 cohort. In the same cohort, the unmarried 
period increases to 42.5 years, corresponding to 
47% or slightly under half of the life expectancy 
at birth.29 

It is more appropriate to interpret these fig-
ures in terms of the course of life of each genera-
tion as a group, rather than the course of life of 
individuals. That is, females in the 1990 cohort 
include both women who get married at least once 
and women who never get married, but if the lives 
of all the people in the cohort are taken together, 
they spend 47% of their lives unmarried. Simi-
larly, the average childless period is 51.7 years, 
which means that women in this cohort spend 58% 
of their lives without children. Figure 3-25 clearly 
illustrates that the younger the cohort, the longer 
the unmarried and childless periods. Moreover, 
the period of living with at least one child is short-
ened from 51.7 years (61%) in the 1955 cohort to 
38.1 years (42%) among the 1990 cohort. These 

Figure 3-24 Proportions of Females without Children/Grandchildren 
(Based on Medium-Variant Fertility Assumptions)
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Table 3-5 Married/Unmarried Period, Period with Children (By Number of Surviving Children) 
and Their Proportions within Life Expectancy at Birth

Figure 3-25 Breakdown of Lifespan (Life Expectancy at Birth) of Women into  
Average Period of Parity State by Cohort
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figures also indicate how the realities of marriage 
and family structure in Japan will change in the 
future to come.

Depicting and presenting an overall picture 
of the course of lives of people based on the first 
marriage rate, fertility rate, mortality rate and 
other vital rates, as in this section, are expected 
to illustrate the implications of assumptions more 
clearly and help in the general understanding of 
the projections. This section, in particular, made 
it evident that various severe hypotheses that may 
be difficult to understand from the assumptions 
regarding the ever-changing fertility rate (which 
had mostly leveled off), exist behind the assump-
tions. We must be fully aware that under the deep 
layers of the macro-scale changes known as rapid 
depopulation and aging population, the courses 
of individual people’s lives are simultaneously 
undergoing a historical transformation. 

Note
1) Among the future projections based on the 

population survey in the 2005 Population 
Census, a projection of the population in 
each prefecture in Japan was published in 
May 2007 (National Institute of Population 
and Social Security Research “Population 
Projections by Prefecture for Japan: 2005-
2035” [projection as of May 2007], August 
2007). Moreover, on the subject of number 
of households in Japan, “Household Projec-
tion for Japan” was published in March 2008 
(projection as of March 2008).

2) “Projected population” refers to a popula-
tion projected into the future, and the process 
of projecting the population in this way is 
known as population projection. Population 
projections are one type of numerical simu-
lations that provide quantitative information 
regarding future population size and structural 
changes from a technical point of view. The 
projections can largely be classified into two 
types: projections for official use and experi-
mental projections conducted based on arbi-
trary premises for the purposes of research or 
demonstration of hypothetical situation. This 
report only considers population projections 
of the former type.

3) This type of analysis is conducted in Section 
2 (3).

4) Since it is a fact that population movement 
and socio-economic factors influence each 
other and form a system, it is important to 
clarify their interaction and carry out inves-
tigations aiming to solve the aforementioned 
three issues.

5) Refer to the parameter (called the kt param-
eter in general) in the Lee-Carter model.

6) The proportion elderly in projections based 
on assumptions for the medium variants of 
both fertility and mortality is 40.5%.

7) The net number of international migrations is 
very small compared to the total population 
of Japan. For example, during the period from 
October 1, 2005, to September 30, 2006, the 
net international migration rate (the number of 
entries minus the number of exits, divided by 
the total population) was only 0.49%, that is, 
five in every ten thousand people. Therefore, 
considering the current situation in Japan, the 
assumption of setting entries and exits to zero 
is not too far from the actual condition.

8) In 2006, the mortality level expressed in 
terms of life expectancy, for example, is 79.00 
years for men and 85.81 years for women (cf. 
“Abridged Life Table” by the Statistics and 
Information Department, the Ministry of 
Health, Labour and Welfare).

9) As shown here, the strength of the population 
momentum at a given time can be expressed 
by obtaining the level to which the population 
finally converges when the fertility rate at the 
time and afterwards is set to the population 
replacement level, and dividing this value 
by the initial population (this index is called 
ratio of stationary population or population 
momentum). If this ratio is larger than 1, the 
population has inertia in the upward direction. 
If it is less than 1, the population has inertia in 
the downward direction.

10) Looking at the effects of different mortality 
assumptions, there are no significant differ-
ences between the high- and low-variant 
projections in the population size of 25 years 
of age and up in 2030; the difference is only 
1.1% and -1.1%, respectively, compared to 
the medium-variant mortality projections. 
Similarly, the differences in the population 
size of 50 years of age and up in 2055 are only 
3.1% and -3.2%, respectively. Essentially, the 
shape of the population pyramid does not 
largely differ from Figure 2-3 in any of the 
years due to difference of mortality assump-
tions.

11) The immigration examination was made 
stricter; for instance, Chinese citizens are 
now required to submit certificates of balance 
in the past 3 years (showing a credit balance 
of \3 million or more in principle) as a condi-
tion for admitting Chinese students into the 
Japanese education system.

12) As a matter of fact, the differences between 
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assumed values and actual statistics from 
2000 to 2005 in the 2002 projections are not 
necessarily reflected completely in the actual 
population in 2005 (Population Census). This 
is because there are unavoidable, albeit small, 
differences in the precision of the actual con-
dition surveys between the 2000 and 2005 
Population Census. For this reason, it is more 
appropriate to say that the differences here are 
“caused by differences in the starting popula-
tions.”

13) The main changes made to the projection 
system from the 2002 projections to the 2006 
projections can be summarized as follows: (1) 
The upper limit of age cohorts (open end) was 
changed from the conventional “100 years of 
age or over” to “120 years of age or over.” 
(2) Separate fertility rates are given for the 
Japanese and non-Japanese population seg-
ments. (3) Intra-system calculations are made 
separately for the Japanese and non-Japanese 
population segments; the total population is 
obtained by combining these population seg-
ments, in order to more precisely express the 
impact of structural changes on the vital rates 
of the population (fertility and international 
migration rates in case of the 2006 projec-
tions) by nationality (Japanese or non-Japa-
nese). 

14) The high-mortality and low-mortality vari-
ant assumptions of the projections made in 
December 2006 are set based on the 99% 
confidence interval of the actual values of the 
parameter (kt), which indicates the mortality 
level of the Lee-Carter model used to set the 
assumptions. 

15) The high-fertility and low-fertility vari-
ant assumptions of the projections made in 
December 2006 are projected by investigat-
ing and combining the fluctuation range of 
actual statistics for each index comprising the 
fertility rate (marriage, couples’ reproductive 
behavior, and behavior pertaining to divorce, 
bereavement and remarriage). 

16) The coefficient of variance of the population 
size in the probabilistic projections is 1.5% 
in 2030 and 5.2% in 2055, indicating that the 
uncertainty increases sharply during the latter 
half of the projection period.

17) Looking only at the difference in fertility 
assumption (high or low variant), with the 
mortality fixed at the medium variant assump-
tion of the projections made in December 
2006, the span is 13.67 million (84.11 million 
to 97.77 million), which is approximately 
two-thirds of the 95% confidence interval of 

the probabilistic projections.
18) The span between the results of projections 

with different fertility assumptions, either 
high-variant or low-variant, along with the 
medium-variant mortality assumptions, is 1.8 
percentage points (50.1% to 51.9%), which is 
narrower than the 50% confidence interval.

19)  To be exact, this figure is the average number 
of children assuming there is no impact of 
death and international migration of women 
from 15 to 49 years of age in the generation. 
Note that since childbearing by women under 
15 and over 50 is not considered here; for the 
sake of simplicity the experience of child-
bearing by women from 15 to 49 years of age 
is referred to as childbearing in their “entire 
lives.”

20) In the projections, three variant assumptions 
were set for the mortality level. In the high-
variant projections, where the mortality rate 
remains higher than the other two assump-
tions, the life expectancy in 2055 is 82.41 
years for men and 89.17 years for women, 
implying that the growth in life expectancy is 
limited to little less than 4 years. Conversely, 
in the low-variant projections, where the 
mortality rate develops at the lower level, the 
life expectancy is projected to grow to 84.93 
years for males and 91.51 years for females, 
meaning that the growth exceeds 6 years.

21) Based on the result of calculating the number 
of Japanese net international migration in the 
one-year period from October 1 to September 
30 the following year, based on the numbers 
of people entering and exiting the county 
obtained from the “Immigration Control 
Statistics” (Ministry of Justice) as reported 
in the “Annual Report on Current Population 
Estimates” by the Statistics Bureau of the 
Ministry of Internal Affairs and Communica-
tions.

22) The statistics summarize the long-term (three 
month or longer) stays and permanent resi-
dencies among the Japanese (with Japanese 
nationality) living overseas as of October 1, 
recorded through diplomatic establishments 
throughout the world.

23) Countries belonging to each area are defined 
according to the “Annual Report of Statis-
tics on Japanese Nationals Overseas” by the 
Consular and Migration Policy Division of 
the Consular Affairs Bureau, the Ministry of 
Foreign Affairs, Japan. The “Annual Report 
of Statistics on Japanese Nationals Over-
seas” divides the countries in the world into 
10 regions (Asia, Oceania, North America, 
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Central America, South America, Western 
Europe, Central/Eastern Europe and the for-
mer Soviet Union, Middle East, Africa and 
Antarctic Pole), which is partly different 
from the regional division in the “Immigra-
tion Control Statistics” (Ministry of Justice), 
which was cited in the previous section. Note 
that the “Immigration Control Statistics” 
(Ministry of Justice) uses the regional divi-
sion of Asia, Europe, Africa, North America, 
South America and Oceania. 

24) The referenced materials are as follows: Japan 
(NIPSSR 2007), Austria (Statistic Austria 
2006), Germany (Statistisches Bundesamt 
2006), Italy (Instituto Nazionale di Statistica 
2006), Switzerland (Bundesamt für Statistik 
2006), the United Kingdom (Government 
Actuary’s Department 2006), France (Insti-
tut National de la Statistique et des Etudes 
Economique 2006), Sweden (Statistics Swe-
den 2007), Norway (Statistics Norway 2005), 
Australia (Australian Bureau of Statistics 
2006), the United States of America (U.S. 
Census Bureau 2004)

25) The report contains life tables from 2005 to 
2055, in 5-year interval cohorts. 

26) For this and other reasons, as well as for the 
sake of simplicity, the percentages of unmar-
ried women and women with no children 
at the age of 50 are generally referred to as 
lifetime proportion of the never married, and 
lifetime proportion of childlessness in the 
demographics statistics.

27) The same assumptions were made for males 
in the child’s generation as well.

28) See footnote 1) above
29) Note that it is assumed here as well that 

females aged 50 years and over neither get 
married nor give births for simplicity.
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